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! Standard-in 
professional 


New! 


PRO-5000° 


SERIES 


No more compromises 
with quality, perform- 
ance or value. You get it 
all with our PRO-5000”™ 
VHF and UHF professional 
mobile antennas. All new 
A/S design from the ground: plane up for 
optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for long- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON" 
plated for highest conductivity. 

Power rated 150 Watts: VSWR less than 1.5:1; 
Gain 3 dB (VHF); 3 dB or 5 dB (UHF). 


a member of the ALLEN TELECOM GROUP 


Unique! 
DURA-FLEX’ 


SERIES 


For industry standard per- 
formance and beyond — 
especially in duplex 
communications systems 
and high vibration en- 
vironments — choose 
Anterna Specialists’ exclusive DURA-FLEX- 
equipped mobile antennas. 


Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 

Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

Electrical and mechanical specifications meet 
or exceed all industry standards. 

Stainless steel whips, in choice of high- 
conductivity DURA-CON®* or black chrome finish. 


“the antenna specialists co. 


Stipes of Quatty 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-39986 = Tel. No. 216/349-8400 « Fax No. 216/349-8407. 


© 1993 by ihe Anierna Specialists Co. 


Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 


Jy optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX /RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


m RX ALL switch for monitoring 
all unselected lines 


m Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


= TIMED MUTE switch to mute 
“unselected” audio temporarily 


m Separate volume controls for 
each “unselected” line 


w Instant-PTT switches for each 
line 


m= Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-V.. power 
supply (also runs on 12 Vac) 
Options 


m™ DCA-3 external three-line 
adapter for DC-format lines 


B® Gooseneck and desk micro- 
phones, headsets, footswitch 


m= DTMF pad 
B@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HIMEGA IIT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Clock/audio-level/ 
cross-mute display 
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features 


10 Site safety: Planning 
for success 

Donald E. Koehier 

Identify safety hazards, write 
safety rules and train workers 
how to eliminate or mitigate the 
risks posed by safety hazards. 


Behind the FCC label 
on a land mobile radio 
Rex E. Miller 

Here are the procedures that 
must be followed before radio 
equipment reaches the market- 
place. 


Narrowband channel 
signaling demands 
bandwidth efficiency 
Dr. Gregory M. Stone and 
Karen Bluitt 

Contrary to popular belief, re- 
ducing the channel spacing and 
transmitter power as the FCC 
proposes to do in its spectrum 
refarming project will not in- 
crease spectrum efficiency. 


Intermittent-duty 
repeater for emergency 
use 

Terry W. Ellis 

Modifications to Motorola and 
General Electric mobile radios 
convert them into repeaters 
suitable for emergency use. 


Fried green transistors 
Mike Mekelburg 

The benefit of having a system 
diagram at hand for a service 
call at oh-dark-thirty outweighs 
the time and trouble it takes to 
draw one. 


On the cover: Employees of Broadcast Com- 
munications, New Glarus, WI, use safety equip- 
ment and procedures while working on a steel 
tower. See Donald E. Koehler’s article on page 
10. 
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The DATA MESSENGER System 


Now, the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone's new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking"’ in both directions which 
virtually guarantees total communications. The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal, 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone's Applications Engineering support. 


FOR FULL FACTS, CALL: 


=2electone 


e Stores up to 8 messages of 140 characters each. 

e Eight programmable user-defined status conditions. 
e “Handshake” acknowledgement of all transmissions. 
e Back-lit mobile display for easy day or night viewing. 
e AN! (Automatic Number Idendification). 

e Complete fleet status display at base station. 

e Compact mobile terminal (6.2”L x 3.8’W x 1.6”D). 


Circle (5) on Fast Fact Card 


Selectone Corporation « 23278 Bernhardt Street # Hayward, California 94545 
Toll Free: (800) 227-0376 © Fax: (510) 887-4011 © Phone: (510) 887-1950 


E ditorial 


Technician association elects volunteer leaders 


During its May 1993 meeting, the 
Association of Communications Tech- 
nicians’ (ACT) volunteer leadership 
council expanded the council from five 
to eight members. ACT is a member- 
ship section of the National Associa- 
tion of Business and Educational Ra- 
dio (NABER), Alexandria, VA. 

Three council members continue in 
unexpired terms: Steve Ambo of 
Dechant Electronics, Wood River, IL; 
Gary Matheson of ITT Technical In- 
stitute, Tampa, FL; and Forrest Collier 
of Paging USA, Indianapolis. 

Re-elected to two-year terms are 
Thomas Green Sr. of Ranken Techni- 
cal College, St. Louis; and Jack Ford 
of Pagecom Systems, Somerset, NJ. 
Green, the current council chairman, 
was re-elected chairman for two years. 

New council members elected to 
two-year terms are James C. Folmer of 
Syntonic Technology, Lanham, MD; 
and Wayne F. Wantland of the 
Yakima, WA, city fire department. Ian 
Wright of Dominion Communications 
Systems, Colonial Heights, VA, a 
former council chairman for four 
years, was elected to return to the 
council for a one-year term. 

ACT members supplied the council 
with nominations. A two-member 
committee of council members evalu- 
ated the nominations and, following its 
usual procedure, forwarded to the 
council for a vote the same number of 


names as there were open seats on the 
council, 


New council members 

pm Folmer is a senior lead technician 
with Syntonic. His work with the com- 
pany has included field technical work, 
service and project management, and 
engineering responsibilities, depend- 
ing upon varying customer contract 
requirements. Including his military 
service, he has 23 years of experience 
in radio communications. 

Folmer said he joined ACT three 
years ago to support technician certifi- 
cation, to subscribe to the association’s 
publications and to add another dimen- 
sion to his credentials. 

“Syntonic requires certification for 
certain job levels and expertise,” he 
said. “I see value to certification, and 
I joined the council in part to find 
out what others think about certifica- 
tion requirements. I am concerned 
that certification may be going to the 
wayside, and I would like to see it 
go the other way. Maybe, through 
ACT and NABER, there is enough in- 
fluence to increase the certification 
requirements.” 

Folmer said he would like to see 
ACT increase the information it pro- 
vides for field technicians, whether it 
be job-related, career-related or help- 
ful in day-to-day tasks. 

p Wantland began working for the 
city of Yakima 11 years ago as an 
electronics technician, and now is the 
communication and electronics super- 
visor in charge of Yakima’s C&E serv- 
ice center and the consolidated fire 
dispatch center. 

He is the Associated Public-Safety 
Communications Officers’ (APCO) 
automated frequency coordination fre- 
quency adviser for Eastern Washing- 
ton, and he is a member of the Region 
43 National Public Safety Plan Advi- 
sory Committee. He is certified by 
APCO and NABER as a technician. 

Referring to what some see as a di- 
minishing role for technicians in serv- 
icing modern two-way radios, 
Wantland said: “I would like to see the 
council address the issue of the ‘last 
technician’ philosophy that seems to 


pervade the industry. Although service 
centers may have less component-level 
repair responsibility, the systems and 
options in the world are so complex 
that the users need a service center to 
help them with the decisions facing 
them.” 

Wantland said he would like the 
council to become or to stay active in 
the regulatory issues that face the in- 
dustry. “We, as technicians, should be 
able to offer insight to the FCC and 
Capitol Hill on these issues from a 
perspective they will not necessarily 
get from others,” he said. 

p Wright, who is vice president of 
sales at Dominion, began serving on 
the NABER board of directors after 
serving the limit of two consecutive 
two-year terms on the ACT council as 
its chairman, beginning when the tech- 
nician association was formed. 

Wright said he would like to help 
ACT’s membership grow. In addition, 
he suggested that ACT publish a 
single-page hot-issues newsletter. “A 
technician would skim over something 
lengthy. But a newsletter that takes five 
minutes to read and that tells where the 
industry is going would be helpful.” 
One immediate purpose of such a 
newsletter, he said, might be to quash 
some of the inaccurate rumors circu- 
lating about spectrum refarming. 

We support ACT, and we hope the 
continuing and new council members 
will be successful in achieving their 
goals. 

We encourage communications 
technicians to consider joining the as- 
sociation. Information about ACT is 
available by calling 800-759-0300; ask 
for “technician services.” 

—Don Bishop 
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TRANSCRYPT 
COMMUNICATION 
SECURITY... 


Because communication security is critical, you choose Transcrypt. When it comes to top 

performance, versatility, experience and unmatched value, there is no equal to Transcrypt. 
We've been designing innovative communication systems for public agencies 
for over 15 years. Our communication security equipment has proven itself in # 
over 1000 different radio models in thousands of systems in more than 
70 countries. Transcrypt equipment is the approved standard for law 
enforcement and government agencies worldwide. 

But don’t take our word for it. Call anyone with secure communications. 

Or call us. We'll give you a list of customers who choose Transcrypt. 
They'll be happy to tell you why. 
TRANSCRYPT INTERNATIONAL. 
THERE IS NO EQUAL. 
CALL 1-800-228-0226. 
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THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY 
1620 North 20th Street, Lincoln, NE 68503. (402) 435-4400, FAX (402) 435-6780 


C alendar 


September 

21-23—International Wireless Communications Expo/Fall, Philadel- 
phia Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. I—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator, 800-326-8638. 


October 

18-19—SMR Management Conference, sponsored by American Mo- 
bile Telecommunications Association, Hyatt Regency Tech Center, 
Denver. Contact: 202-331-7773. 

21-23—Government Affairs Summit/Fall Meeting, sponsored by the 
National Association of Business and Educational Radio (NABER), 
Ritz-Carlton Hotel, McLean, VA. Contact: 800-759-0300. 


November 


2-4—WirelessWorld Conference & Exhibition, sponsored by Cellular 


Business magazine, Buena Vista Palace, Lake Buena Vista, FL. Con- 
tact: Chris Lotesto, 800-458-0479, 

4-6—Industrial Telecommunications Association, La Quinta Hotel, La 
Quinta, CA, Contact: Barbara J. Levermann, 703-528-5115. 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk, San Antonio, Contact: Gene Johnson, Vega Signaling, 818-442- 
0782. 

19—Radio Club of America, Communications Symposium and Annual 
Dinner and Awards Presentation, New York Athletic Club, New York. 
Contact: Ron Formella, 201-652-6811. 


1994 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando, FL, Contact: 202-331-7773. 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081. 


6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


April 
13-15—International Mobile Communications Expo/Spring, Las Ve- 
gas Convention Center, Las Vegas, Contact: 303-220-0600. 


May 

2-5—Supercomm, sponsored by USTA and TIA, and International 
Conference on Communications, sponsored by IEEE. New Orleans. 
Contact: USTA, 202-835-3100. 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), 
Peabody Hotel, Orlando, FL. Contact: Nancy Palleschi, 800-759-0300. 

25-27—RadioComm, Vancouver Convention Center, Vancouver, Brit- 
ish Columbia. Contact: Bill Eggertson, 613-233-4888. 


June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441. 

18-23—Utilities Telecommunications Council, Washington Sheraton, 
Washington, DC. Contact; Rita Clark, 301-621-7802. 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact; Don Pfohl, 602-644-3166. 


August 

6-11—International Municipal Signal Association, Cavenaugh’s Inn, 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 

7-12—Associated Public-Safety Communications Officers National 
Conference, Lawrence Convention Center, Pittsburgh. Contact: 800- 


824-1850. 
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MX P25 CADi SelCall 
N-Tone Encoder/Decoder 
(38mm X 23mm) 


=] 


Meter, 


MX P10 CADi Computer Card 
N-Tone Encoder/Decoder 


CADi "Computer Aided Dispatch Cards 
“Close the Loop” on Fleet Status. 


Radio fleet managers need not rely on verbal responses or mobile initiated status reports. The CADi 
System provides fast, non-verbal unit identity (ANT) and reporting of fleet unit status. Reception of both 
inbound and outbound messages is confirmed. Worker safety is assured. A personal computer equipped 
with an MX P10 N-Tone Encoder/ Decoder closes the communication loop to radios equipped with 

MX P25's or to any other SelCall units. The CADi™ System selectively calls fleet units, retrieves status 
reports and acknowledges mobile originated traffic. 


To raise your fleet's dispatch status, 
Call Toll Free: 1-800-638-5577 


NX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
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Transmitter noise 


By Harold Kinley, CET 


Transmitter sideband noise is a 
problem that must be taken into ac- 
count when operating a receiver and 
transmitter in close proximity and at 
close frequency spacings. 

The best way to describe transmitter 
noise solutions is to look at examples. 
The following examples and illustra- 
tions should help you to understand 
how to calculate the isolation (signal 
attenuation) required to keep transmit- 
ter noise from degrading the radio sig- 
nal reception at nearby receivers. 

In Figure 1A below, the transmitter 
operates at 159.345MHz and the re- 
ceiver at 159.120MHz. Both antennas 
are 6dB-gain omni-directional units 
composed of four stacked folded di- 
poles. 

The transmitter power is 100W 
(SOdBm), and the receiver sensitivity 


Kinley is a certified electronics technician with 
the Seuth Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manuat: With Instru- 
mentation and Testing Techniques, Prentice- 
Hall, 1985. 


———— 


200' 
ANT. = 6dB GAIN 


159.120MHz 
0.351 
(-116dBm) 


echnically speaking 


is 0.35uV (—116dBm) at 12dB sinap. 
To prevent the transmitter noise from 
interfering with signal reception at 
159.120MHz, noise coming from the 
transmitter on 159.120MHz must be 
attenuated to a level below the receiver 
sensitivity or below —116dBm. 

Usually, to minimize received signal 
degradation, transmitter noise is at- 
tenuated at least 10dB below the 
receiver's sensitivity. In this case, the 
Iransmitter noise would have to be 
suppressed to a level of —126dBm. 

How much attenuation or isolation is 
required? 

First, you must know the level of the 
transmitter noise at the particular fre- 
quency of interest. 

The best way to determine this is 
to refer to the manufacturer’s data 
sheet or graph of transmitter noise level 
vs. frequency. Manufacturers should 
be able to supply this information on 
request. 

If you do not have the data sheet or 
graph, the situation is not hopeless. 
FCC rules and regulations establish 
minimum standards that all transmit- 
ters must mecl. 

According to FCC requirements, 
transmitter noise at 159.120MHz (from 


159.345MHz 
100W 
(50dBm) 


159.120MHz 
0.35pv 
(—116dBm) 


Figure 1. At (A), the antennas are separated horizontally (equipment in different build- 
Ings). At (B), the antennas are separated vertically with equipment in same building and 
antennas located on same tower. In this example, the 20 feet of vertical spacing between 
the antennas provides much better isolation than the 200 feet of horizontal spacing. 


the 159,345MHz transmitter) must be 
down at least 43 + 10log(P) decibels 
below the carrier level (dBc) or 80dB, 
whichever is the lesser attenuation. 
Transmitter carrier power is 100W. 
Substituting into the formula: 


Attenuation (dB) 
= 43 + 10log(100) 
= 43 + 10(2) 
S43 + 20 

= 63dB 


Because 63dB is less attenuation 
than 80dB, 63dB is the attenuation fig- 
ure to be used, which means that the 
transmitter noise at 159.120MHz 
should be down 63dB from the carrier 
power level. 

Because the carrier power level is 
100W or 50dBm, the transmitter noise 
level must be no more than 50dBm 
—63dBm = —13dBm at the transmit- 
ter output. 

Loss in the transmission line and any 
filters, duplexer, isolator and other 
passive equipment must be taken into 
account. Let's say that no filters or 
duplexers are used at first, and that the 
line loss is 2dB. 

Next, the isolation or signal attenu- 
ation between the transmitting and re- 
celving antennas must be determined, 

Figure 2 on page 56 can be used to 
approximate the isolation between the 
antennas. Figure 2A is for vertically 
separated antennas. Figure 2B is for 
horizontally separated antennas. 

For a horizontal separation of 200 
feet, the graph (ISOMHz) shows at- 
tenuation to be approximately SOdB. 
Remember, though, that for horizontal 
separations, the sum of the gains of the 
two antennas must be deducted from 
the isolation figure on the graph. 

Because both antennas have 6dB 
gain, 12dB must be deducted from the 
figure on the graph: 50dB — 12dB = 
38dB. Thus, the isolation between the 
antennas in Figure JA is 38dB. 

On the receiver side, again, the line 


(continued on page 56) 
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Save Your Batteries 
kor When You 


y Need Them. 


Use X-Tra Talk, from Centurion. 


Ni you can make 
P@ J sure your batteries 
are ready when you 
need them. 

It's simple. When 
Operating from your 
vehicle. make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion 

X-Tra Talk plugs into your vehicle's lighter (or any other 
|2-volt source) to give you hassle-free operation for as long as 
you need to talk, No worries about power drain, No problems 


with related weakening of signal. 
And best of all, no surprise battery failure down the line 
when you really need to use them, 


Because X-Tra Talk gives you: * Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polarity and current surges * Compatibility with 
virtually all popular two-way portables 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of battens failing when you need them most. 

X-Tra Talk. Another bright idea from Centurion, your 
two-way portable power source 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batlenies and power packs 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Site safety: 


Planning for success 


Identify safety hazards, write safety rules and train workers how to eliminate 
or mitigate the risks posed by the safety hazards. A good safety plan 
protects workers and equipment, and reduces potential liabilities. 


By Donald E. Koehler 


Site safety begins with a compre- 
hensive written safety plan. To write a 
successful plan, include at least these 
four parts: 

p> Involvement and commitment— 
Develop a policy statement that out- 
lines the minimum responsibilities of 
workers, supervisors and managers. 

Establish priorities and, when appro- 
priate, deadlines. Assign accountabil- 
ity for managers and workers. 

In addition, the statement can in- 
clude goals for safety and health. 

p> Hazard identification and con- 
trols—Describe site hazards that are 
or may be present. 

Provide for an initial hazard survey 
and intervals for follow-up inspections 
or surveys. Outline a method or proce- 
dure for workers to report hazards. 

Describe how to keep records of 
identified hazards, when they were 
reported and the corrective measures 
taken to eliminate or mitigate them. 
Some states require such record- 
keeping and have further require- 
ments. Check with your state's occu- 
pational safety and health service. 

As part of the assessment and con- 
trol process, the plan should define 
procedures for accident or mishap re- 
porting and investigation, The proce- 
dures must identify accident causes 
and recommend corrective actions. 


Koehler is a technical writer, technical resource 
researcher, and computer, communications and 
database specialist for Hartec Management Con- 
sultants, Anchorage, AK. 


The procedures should outline ac- 
tions to prevent similar accidents. 

Specify a monitoring procedure to 
track work-related illness and injuries. 
Such monitoring helps to involve man- 
agers in the safety program. 

Identify how personal protective 
equipment (PPE) and specific produc- 


Safety plan elements 


C Expressed management in- 
volvement and commitment. 


O Hazard identification and con- 


C Planning and setting safety 


rules and standardized work 


rules. 


O Occupational safety and health 
training. : 


tion equipment should be used. 

For example, when to use gloves and 
when/how to shore a trench can be 
included directly in the plan. Alterna- 
tively, they can be included by refer- 
ence to appendices or to site-specific, 
supplemental safety plans, 

Safety equipment required on the job 
may be purchased by the company or 
by the workers, who are given an al- 
lowance to offset the expense. In either 
case, define proper safety equipment 
use. Write a statement that reinforces 
the general policy statement, and de- 
scribe disciplinary action that may be 
taken if the required safety equipment 
is not used according to the plan. 

p Planning and rules—Planning 
starts when equipment is specified or 


when new or upgraded systems are 
installed. 

Scrutinize the equipment design, in- 
stallation, engineering and planned 
maintenance for known or possible 
hazards to workers. 

Safety rules should cover gencral 
principles, such as no horseplay on the 
job site, and specific operations. 

Operation-specific safety rules may 
cover battery bank testing, generator 
set refueling and how to maintain the 
grounding system while the site is 
powered and operating. Post these 
rules in a prominent location at the 
shop and on the site as a reminder. 
Include in the orientation procedure for 
new employees a review of the rules, 
and obtain from new employees a 
signed statement confirming that they 
have read the rules and that they un- 
derstand them. 

Standard work practices or proce- 
dures are important when several 
workers perform maintenance at an 
equipment site. 

Develop the procedures with worker 
participation, Ask a safety professional 
who is familiar with electronic main- 
tenance practices to review them. 

As with any maintenance effort, 
these rules and procedures must be part 
of the organization’s training program. 
Enforcing the rules with a fair and 
understandable disciplinary policy is 
part of a management process to en- 
sure standard work rules and proce- 
dures protect all workers. 

pe Occupational safety health and 
training—All new workers should be 
trained regarding site-specific hazards 
known or presumed to exist. 
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CONVENTIONAL RADIOS. 


High Performatiuce Sound 
Systems assure crisp, clear 
communications ceen in th 


trol comditions 


Backlit controls with bright 
easy-to-read LED displays 
autke the (MUAMIT mobik 
radios tdeal for night use 
Die-Cast Metal Chassis 


Mil Spee Rating for day 1 


a 
day out use in the most 
Wilton coverage allows — demanding applications 
one rndto te be used for en AS hey, 
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many applications 
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Uniden’s IMUAMH 99-channel mobile radios are 
setting the pace out on the road. 


First we brought intelligence to trunked radios. 
Now for some conventional wisdom. 

Our IMU/IMH wide band radios are 
designed for day-in, day-out use in the most 
demanding applications. Their 99 channel capacity 


and priority scan ensure you won't miss an impor- 


tant dispatch. And they operate on 40 watts VHF 


and 30 watts UHE, for maximum performance. 
Wide-band operation makes it possible to 
cover the entire VHF and UHF band without degra- 


dation. And a touch of a button gives you instant 
Talk-Around capability for ease of use. 

Plus, you'll enjoy the first-class ergonomics 
Uniden is famous for. Like backlit controls for night 
use, and easy-to-read LED displays 

All of which make our IMU/IMH conven- 
tional radios anything but conventional. 

For more information on IMU/IMH radios, 


please call us toll free at (800) 235-3874, extension 


3639 today . 
uniden 


Quality Goes the Distance 


Circle (9) on Fast Fact Card 


A written plan helps to ensure all 
hazards, safety rules, standard work 
procedures, company policies and 
proper use of required PPE are ex- 
plained to the new worker. 

Include a tear-out sheet for the 
worker to sign when each training step 
is completed. File these sheets as ref- 
erences to indicate when refresher 
training is due. 


When new equipment is installed, 
when a new work site is included in 
the business, or when equipment has 
been modified, review the safety plan. 

After an accident or near-accident 
happens, or when new information is 
learned that affects worker safety, a 
refresher training session may be re- 
quired. Document the session as you 
would for all other training. 


LIKE NOAH’S ARK, 
EVERYTHING YOU NEED 
UNDER ONE ROOF. 


Direct factory wholewala prices 


Most items shipped from inventory within 24 hours 


Design and supply of customized telecommunication 
networks and automatic vehicle location systems 
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© Marketronics 
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One of the World’s Leading Distributors 
of Quality Telecommunications Equipment 


INTERNATIONAL: (305) 846-1011 
USA: (800) 845-1230 FAX: (305) 846-1672 


320 INTERNATIONAL PARKWAY SUNRISE, FLORIDA U.S.A. 33325 
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The effort expended to write a safety 
program and train workers is returned 
by lower worker injury rates, reduced 
turnover and reduced equipment dam- 
age or loss. 

A formal safety and health program 
may be required by state and federal 
law. Check with the state occupational 
safety and health office to find out the 
possible requirements. 

Having a formal safety program may 
allow you to negotiate lower insurance 
rates. 

The effort spent to develop a safety 
program is worth the time and money 
in reduced injury and improved worker 
morale. 

Some of a site-specific plan’s fea- 
tures that may be required under Title 
29 of the Code of Federal Regulations 
(29CFR) or other Occupational Safety 
and Health Administration (OSHA) 
rules are included in the following 
example. This example is not intended 
for any use other than educational. 


Table of Contents 


General safety policy statement. 
Safety rules, shop and remote site. 
Work site hazard information. 
Housekeeping and sanitation. 

Fire prevention. 

Electrical safety. 

RF safety. 

Grounding safety and maintenance. 
Battery bank and charger safety. 
10. Personal protective equipment. 

11. First-aid and evacuation procedures. 
12. Accident reporting. 

13. Proper lifting techniques. 

14. Climbing equipment and safety. 

15. Education and training, HAZCOM. 
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The site-specific safety and health 
plan requires a lot of thought and re- 
search. It can, and should be, the safety 
program’s foundation. 

The safety program should give the 
worker, in simple and understandable 
terms, the information needed to per- 
form the job safely. The site-specific 
plan should give workers a process for 
informing managers of hazards and a 
detailed accident-reporting procedure. 
It should explain how to mitigate haz- 
ards that cannot be eliminated. 

Once completed, the safety program 
should be reviewed by a professional. 

Another information source is other 
local maintenance organizations’ 
safety plans. Expect to pay for other 


INTRODUCING... 


Se Gece 
SHARED REPEATER TONE PANEL 


Se EEEeEEEEnn nn an RRRRERREeEeeeineeeeeREEEE LT eo 
EOS Connect SCTE Bnet KUT POWER oe ee 


CYCSS Trak” is a breakthrough CTCSS decoding technology that gives our TP-154 the hot- 
test CTCSS sensitivity and fastest decoding speed of any repeater tone panel in the business! 


CTCSS Trak" holds on tenaciously and does not talk down or false during the grueling indus- 
try standard FFFOOOUUURRR test. Yet when a mobile unkeys CTCSS Trak” immediately 
closes the repeater squelch so unwanted background chatter is not heard in the mobile. 


CTCSS Trak” is now standard in every TP-154 and delivers a level of repeater performance 
that must be experienced to be believed. 


CTCSS Trak™ firmware can be added to your existing TP-154's for only $35.00 ea. 


STANDARD FEATURES CD-1 COMMUNIGATIONS DECODER 

» 50 CTCSS Tones 

» 104 DCS Codes 

» Supports 154 Subseribers 

* Local and Remotely DTMF programmable 

» DTMF-DTMF Regeneration P 

» Front Panel Display for Programming and k 
DCS/CTCSS indication 

» COS Input with polarity select 

» Low Power Mode for solar powered sites 

* Transponds all programming data to a 
CD-1 for programming verification 


~ E Trunk Compatible 


PER USER PROGRAMMABLE FEATURES 


» Hangtime 

» Cross Tone and Code 
~CWID 

» Courtesy beep 

» Barge-in 

» User Enable/Disable 

« Reserve Tone 

« Hog Penalty 

*« DCS/CTCSS during hangtime 


The ©-) is a remote programming display for your TP- 
154. Every time you send up a command the TP-154 
transponds the result to your — 9. | display. Makes remote 
Programming as easy and positive as local programming. 


The ©.) also decodes and displays 50 CTCSS tones. 104 
DCS codes and DTMF when connected to your scanner or 
service monitor de-mod output. Useful for system monitor- 
ing and service work when not being used for remote 
programming. Only $199 


SYSTEM PROGRAMMABLE FEATURES 
» Programming Mode Access Code 
» Activily Timer 
» Kerchunking Filter Enable/Disable 
* DCS Iniput Polarity 
« DCS Output Polarity 
+ Repeater CW ID 
* 1D Speed 
« COR or DCS/CTCSS Operate 


» 60 Day return privilege » One year warranty 


Connect Systems Inc. 
2259 Portola Rd. 
Ventura, CA. 93003 


Toll tree 


Call today to find out more about CT CSS Trak™ (800) 545-1349 
and other product improvements. The TP-154 is still Phone (805) 642-7184 
unbelievably priced at only... $299 FAX (805) 642-7271 
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CSl 1s a regestered trademare of Connor! Systerns inc 


organizations’ information because 
the reuse of most safety plans pre- 
pared by professionals and consultants 
is protected by copyright or other 
restrictions. 

Some sample chapters follow. 

Safety policy statement: 

The management of (your company 
or agency) recognizes the need for a 
safe and healthy work place. 


Managers and workers share the 
work place safety responsibility. 

The management accepts responsi- 
bility to identify work place hazards 
and to mitigate the hazards through 
physical protection, personal protec- 
tive equipment and information that 
allow workers to understand and avoid 
hazard exposure. 

The workers are responsible to fol- 


Ge—_———— 


—: 
FEATURES," .... 
» Choice or ‘oofa 


eed. High Se Hy Sab, SHAR 
28 prograniabifferestei Option Features 
*, © Rugged Black or Red Case 
ye Small Size - 34/8" x 2°7/16" x 1516" 
‘Single’ AA” Battery ‘ 
‘* @ Variable-Volume Control ~ 
* Group Call Standard.on-Second Tone> > 
* Channel Monitoring Capability 
©3 Year Limited Warranty Standard = 
©4&5 Year Limited Warranty’Avallable 


_ SHINWA Communications of America Inc; 
P.0. Box 26407 
Oklahoma City, OK 73126.— 
TEL 1-800-627-4722 
FAX 1-800-759-1722 


SHINWA Tsushinki Co., Ltd. 
12-2 Hamadayama 4-Chome 
Suginaml-Ku Tokyo, Japan 
TEL (03) 3313-1211 

FAX (03) 3313-1218 

TELEX; J27432 Sinwacom 
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low all work rules, train for and use 
standard work practices, use personal 
protective equipment and report haz- 
ards and accidents. 

Failure to follow safety rules and 
standard work practices may be 
grounds for termination of employ- 
ment. 

Work site hazard information: 

Place a copy of checklists and ex- 
planations of terms at the front or at 
the end of the chapter. 

1. Physical hazards. 

A. Electrical. 
B. Chemical. 
C. Noise. 
. Hand and power tool use. 
. Ladders and scaffolds. 
. Driving policy. 
. Battery bank testing procedures. 
. Generator changeover proce- 
dures. 
7. Generator refueling procedures. 
Although these two sample chapters 


On & W to 


Advice for multi-user 
site operators 


Multi-user site operators should 
obtain copies of all users’ safety 
plans. 

Review these plans for conflicts 
with internal safety plans. (It is not 
normally the site operator’s pre- 
rogative to approve or disapprove a 
user’s safety plan.) 

When conflicts are noted or when 
a user has no safety plan, review 
the contract with the user for pos- 
sible liabilities, 

Post site-specific safety plans and 
rules in plain view at each site. 

At sites with battery banks or 
other hazardous equipment that re- 
quires personal protective equip- 
ment (PPE), post a copy of the spe- 
cific work procedures for that 
equipment and list the PPE re- 
quired. 

Post a checklist or inventory of 
PPE, including first-aid kits, kept 
on the site. 

Post a list of emergency tele- 
phone numbers or radio communi- 
cations frequencies, and keep it up 
to date. 


TRUNK YOUR 
COMMUNITY REPEATERS WITH .... 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced * Automatic Channel Allocation + Talk Back Paging 
trunking technology to your conventional ‘ ortega Security & . prendon Priority User 
radio systems, isn't it nice to know that the - Validate Users by Tone, ANI, + Full Remote System Control 
technology is ready for you? or Both + On Board Call Accounting 
. fies — Users Per + Direct Inward Dialing Option 
nne i 
*R te Delin t 
— The Local Area Network +‘ Onilecrice and Gage wp alcerdiaoaes ete 
2 1 Subscriber Disable & Enable 
= Central Exchange Radio Calling + Outiof Range Conventional 
= network provides many of * Two Tone Paging Operation 


ares the features found in trunked 

= radio systems and cellular 

telephone service. Now you can easily By aes ks 
"trunk" your existing radios, both mobile and se Baten STS 
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handheld, already in service. ALANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 
LANCERnet system. 
Call or FAX us today 
for complete information 
on the powerful 


LANCERnet system. Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd. 
Winter Park, Florida 32792 USA 


Telephone (407) 679-9440 
Toll Free: 1-800-327-9956 
FAX: (407) 679-8110 
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Common questions during a safety plan review 


(1) Have you given local emer- 
gency and law enforcement officials 
a current, readable map to all of 
your sites? 


(2) Are required safety items, 
such as first-aid kits, eyewash foun- 
tains, gloves and face shields, 
available? 


(3) If technicians are dispatched 
alone to remote sites, does your 
plan have a procedure for check- 


are by no means as complex and de- 
tailed as an actual site-specific health 
and safety plan, they show some of the 
subjects and a usable format. 

By placing the procedures at the end 
of each appropriate chapter, changes 
caused by new equipment or methods 
can be made easily with little effect on 


ing their status periodically? 


(4) Do interlocks on multi-user 
sites send an alarm to a monitor and 
remove power when they are 
opened? 


(5) Have you posted safety plans 
at all of the sites under your 
control? 


(6) Is the emergency contact list 
current? 


the rest of the safety plan. A copy of 
the procedures should be posted next 
to equipment to remind workers. 
When multiple sites are covered by 
a single plan, use fill-in-the-blank style 
documents. They cost less, and they 
are easier to change. Almost any for- 
mat works, as long as the workers can 


understand the information. 

The safety plan document should 
have a hazard communication 
(HAZCOM) appendix with any re- 
quired material safety data sheets. 
Most small radio repair companies or 
user-operated repair centers do not 
handle enough hazardous chemicals to 
warrant a full HAZCOM program; nev- 
ertheless, check with the local occupa- 
tional safety and health organization 
office to ensure the plan complies with 
the law. This office may be listed as a 
Department of Labor office. 

The simplified sample format allows 
for changes in procedures, methods 
and work standards. Small business 
and small agency managers should be 
able to write an acceptable safety plan. 
Still, it should be reviewed by a safety 
professional or a state agency charged 
with worker safety. 

Involving workers and management 
in preparing and carrying out the plan 
helps to ensure success. 


a) 


If you’ve been looking for a low-cost desktop console 
with large-system features... 


Look at the ULTRA-COM 96DT 
Desktop Radio Control Console 


_ /9-1-1 Compatible - with the exclusive Programming Help 


Menus that let you adapt your system 


to your requirements 


The ULTRA-COM Q6DT represents a unique 
application of console design and microprocessor 
technology to meet the needs of 4- to 16- 
channel users, with large-console features at 

. "desktop" cost. Its application of microprocessor 
technology and ergonomic console design 
provides all the features found in larger, 


Write for detailed literature and specifications. 


MODULAR COMMUNICATON SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 
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more expensive systems. 
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The new R-2550. 


At only $8695, 


it produces like a money tree. 


In today’s economy, your shop needs 
maximum value — top performance at lower 
cost. 


Motorola introduces the R-2550, with the 
combination of performance features you 
need — variable level duplex generator 


For information, call: 


1-800-235-9590 
Or write P.O. Box 2606 
Scottsdale, AZ 85252 


* auto calibrated spectrum analyzer + auto 
calibrated field strength meter + large (7" 
diagonal) CRT * digital storage oscillo- 
scope * dozens of additional features — all 
at a price that will make you think you 
planted a money tree. 


(AA) MOTOROLA 


Quality means the world to us.™ 


© Copynght 1993 Motorola inc.) and Motorola are trademarks of Motorola Inc. 
$8695 is the U.S. domestic price 
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COMMUNICATIONS SYSTEM ANALYZER 


Behind the FCC label 
on a land mobile radio 


Plenty of tests and paperwork must be completed before the FCC label is 
placed on a land mobile radio. Here are the procedures that must be 
followed before radio equipment reaches the marketplace. 


By Rex E. Miller 


Transmitters, receivers and trans- 
ceivers operating in the land mobile 
radio frequency bands all have one 
thing in common: an “FCC” label 
permanently affixed to the device. 

Most radio dealers and users know 
that this label is the FCC’s “stamp of 
approval,” but few know the technical 
process required to obtain the right to 
affix the label to a land mobile radio. 


Label 

Information on the label may con- 
sist of the grantee’s name, which may 
identify the manufacturer, organiza- 
tion, individual or importer that pro- 
vided technical data to the FCC dem- 
onstrating that the radio complies with 
the agency’s technical standards, 

The grantee is responsible for the 
radio's compliance with FCC rules 
and is the holder of the Grant of 
Equipment Authorization the FCC is- 
sues, The grant lists the grantee’s 
name; FCC Device Identification 
Number, the FCC rule part(s) under 
which the radio is allowed to operate; 
equipment class; frequency range, 
power output: frequency stability and 
emission designator(s). The label’s 


When this article was written, Miller was a 
contract engineer with Waseca Technology, 
Waseca, MN. 

Waseca Technology was acquired by ADC 
Kentrox, Portland, OR, in June 1993 and contin- 
ues lo operate as the Development Center of 
ADC Kentrox in Waseca. 

Miller now is president of an EMI consulting 
company. TWS Consultants, in Waseca, MN: 
telephone 507-835-5749. 


most important information is the FCC 
Identifier required by the commission’s 
rules. 

The identifier consists of a grantee 
code assigned by the FCC and a prod- 
uct code assigned by the grantee. 

A grantee code consists of Arabic 
numerals, capital letters or a combina- 
tion, Once a grantee code is assigned, 
the grantee continues to use it for 
subsequent equipment authorization 
applications. 

The product code selected by the 


The grantee applicant or 
assigned agent makes 
measurements to verify 

that the equipment 
complies with 
appropriate technical 
standards. 


grantee consists of Arabic numerals, 
capital letters or a combination, and 
may include a dash or hyphen. The 
number of numerals, letters, dashes and 
hyphens may not exceed 14, not in- 
cluding the 3-character grantee code. 
The product code is unique to the radio 
and cannot be used with another de- 
vice associated with the same grantee 
code. 

Additional information must precede 
the grantee and product codes. The 
term FCC /D must precede the grantee 


code and product code. The term FCC 
/D must precede the identifier code. 
For a transceiver with a receiver sub- 


ject to the verification process, which 


is typical of a land mobile transceiver, 
the term FCC /D precedes the FCC 
identifier required for the transmitter 
portion of the transceiver. 

Example: 


FCC ID XXX 


l Product code 
|__Grantee code 


A label for a stand-alone receiver 
must also include a statement pursuant 
to Part 15.19 of the FCC rules. 

Separate FCC identifiers may be 
assigned to a device consisting of two 
or more sections assembled in a com- 
mon enclosure. The FCC ID assigned 
to a transmitter section is preceded by 
the term TX FCC /D. The receiver 
section is preceded by the term RX 
FCC ID. 

Refer to FCC Rule Part 2.925 for 
additional information. 


0000 


Authorization procedures 

There are several procedures avail- 
able for equipment authorization de- 
pending upon the type of radio. 

p> Verification—The most common 
procedure used with a transceiver’s 
receiver portion is the verification 
procedure. 

The graniee applicant or assigned 
agent makes measurements to verify 
that the equipment complies with ap- 
propriate technical standards. No 
forms or technical data are filed with 
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Take A Look 
AT Our Brass 


After a Cushcraft/Signals antenna has f 
been installed, you won't see the UltraLink : 
Cable,'” the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 

With UltraLink Cable, installs are fast and 
easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 

Larger teeth and a soldered lug insure an 


excellent ground. 
When the world's largest package delivery 
= 


company needed antennas for their parcel 

tracking system, they chose the one you see 

here. Make the informed move to Cushcraft/ : \ 

Signals for all your demanding mobile — ae 

applications. a. | => 
Call us or your favorite distributor for your ; 

mobile and base antenna needs. ~~ 


UltraLink Cable™ 


+ Low-loss Teflon® dielectric 

+ Withstands high temperature 

* Fits standard RG58 size connectors 
* Easily removed dual shields 

* Solid center conductor 


All-Brass Mount 

* Non-corroding 

* Parts won't seize together 
* Large grounding teeth 


es : . 
Cushcraft/Signals 1 Soldered ground lug 


supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


cusherctt 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone: 603-627-7877 » FAX: 603-627-1764 « TELEX: 4949472 
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_ FCC testing 
The 


eq 
testing for a typical land mobile 


FM transceiver. 

Transmitter testing is done in 
accordance with FCC Part 2 and 
‘Part 90 rules using the type ac- 


ceptance procedure. Receiver 
testing Is done according to FCC. 


Part 15 rules under unintentional 
radiators using the verification 
procedure. 

b> Transmitter type accep- 
tance—A typical FCC type ac- 
ceptance test report for a land 

“Mobile FM transmitter consists of 

the following technical’ tests: 

(1), Transmitter rated power 
output. Both the de power input 

' and the RF power output: of the 
final amplifier stage are mea- 

‘sured. 

(2) Frequency response of 
transmitter audio modulating 
circuit. This is a test of the over- 
all transmitter audio modulation 
characteristics ‘measured over 

‘the audio input range of 100Hz to 
-10,000Hz. 

(3) Audio response of audio 
filter. This is a test of the 
transmitter's audio lowpass filter 


by itself without the influence of 


other circuits. The response re- 


‘quirements change depending on 


the operating RF band as specified 
in FCC Part 2 and Part 90 rules. 
(4) Percentage of modulation 
vs. input voltage. Modulation in- 
put level and frequency are varied 
in a series of tests to determine 


‘whether there is a . combination that 


may cause overmodulation. 

(5) Transmitter spurious and 
harmonic outputs. All transmitter 
unwanted harmonics and spurious 
signals are measured at the an- 
tenna output connector over a fre- 


quency spectrum equal to 10 times 
the carrier output frequency. 


(6) Transmitter occupied 
bandwidth. This: test measures 
out-of-band emissions occurring on 
a frequency or frequencies imme- 
diately outside the necessary 
transmission information band- 
width. This test must be repeated 
for each emission designator ap- 
plied for on the equipment authori- 
zation application. 

(7) Frequency ‘stability with 
varlation In ambient tempera- 


‘ture. The RF carrier's frequency is 


measured in 10°C increments from 
—30°C to +50°C.. 


Visit us at IWCE, Booth #316. 


Our new broadband 
anel of experts. 


They're experts at versatility. Experts at 
reducing interference. They cover such a wide 


range, it takes fewer of them to accomplish just 


as much. 


Perfect for any application: SMR, Cellular, 


(8) Frequency stability with 
variation in supply voltage. The 
RF carrier's frequency is measured 
while varying the main power sup- 
ply voltage +15% of nominal. 

(9) Spurious radiation attenu- 
ation. This is a measurement of 
unwanted signals radiated from the 
transmitter through the air. Testing 
normally is conducted on an out- 
door calibrated test range using 
calibrated antennas and test 
equipment. 

(10) Additional information. 
The test report should provide a 
circuit description, schematics, 
photos, FCC ID label artwork, op- 
erating manual, transmitter tune-up 
procedure and ‘qualifications. of the 


engineers who perform the tests. It 


should explain the functions of all 
active devices. The test report is 
filed with the FCC along with an 
application form, a filing fee and a 
filing fee form. 

> Receiver verification—A veri- 
fication test report is not filed with 
the FCC, Instead, it is kept in the 
grantee’s possession. 

A typical verification test report 
for the receiver portion of a land 
mobile transceiver consists of the 
following technical tests pursuant 


toFCC PartiSrules, 

(1) Antenna power conduc- 
tlon. This is a test of conducted 
unwanted spurious signals that 
appear at the receiver's antenna 
terminal. 

(2) Radiated emissions. 
These are unwanted signals radi- 
ated from the receiver through 
the air. 

Using calibrated antennas, 
this testis performed on an FCC- 
approved test site. The range of 
radio spectrum searched de- 
pends on the radio frequency sig- 
nals the receiver generates. 

(3) Report. A report should be 


compiled that contains the tech- . 
nical test data, schematics, oper-: 
ating manual, circuit description: 


and circuit block diagrams and re- 
tained by the grantee to show 
that the receiver complies with 
FCC rules. 

(4) Spurious signals. If the 
receiver is powered from the pub- 
lic utility ac power lines, a mea- 
surement of spurious AF signals 
that the device conducts back 
into the ac lines must be made 
using specified line impedance 
stabilization networks. 


and feed point are protected from the weather 
by an environment-proof, ABS Radome. 


When it comes to improving your system's 
performance, don't trust anyone but a Celwave 


Paging, even PCN, Celwave's new broadband 


line of panel antennas are available in 60°, 80°, 
90°, 105° and 120° sector versions. Their 
profiles are slim, they're aesthetically pleasing, 


strip line fed, have no soldered joints and are 
made of irridited aluminum. Radiating elements 


(908) 462-1880 


expert. 
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the FCC, although a test report should 
be compiled and kept on file by the 
grantee. 

» Type approval—Type approval is 
an equipment authorization based on 
equipment measurements made at the 
FCC laboratory for a fee. 

p Notification—The notification 
procedure requires the applicant or 
assigned agent to make measurements 
to determine whether the equipment 
complies with appropriate technical 
standards. 

An appropriate form is filed with the 
FCC, and the agency may want a copy 
of the FCC label ID and equipment 
photos. 

Notification is the most common 
procedure used to apply for Part 15 
authorization for a land mobile stand- 
alone receiver. A filing fee is required 
along with a filing fee form. 

p Type acceptance—To use the type 
acceptance procedure, the grantee ap- 
plicant or assigned agent performs pre- 
scribed tests, compiles a test report and 
submits the test report and an FCC 


form to the commission for review. 

Type acceptance is the most com- 
mon procedure for applying for Part 2 
and Part 90 authorization for a stand- 
alone transmitter or the transmitter 
portion of a transceiver. A filing fee is 
required along with a filing fee form. 

p> Certification—Certification pro- 
cedures apply to equipment authoriza- 
tion for devices designed to be oper- 
ated without an individual license un- 
der FCC Part 15 rules. 

The grantee applicant or assigned 
agent submits required test data along 
with appropriate forms to the FCC for 
review. This procedure is used to gain 
equipment authorization for low- 
power transmitters referred to as in- 
tentional radiators, which cover con- 
ventional transmitters and spread- 
spectrum devices. A filing fee is re- 
quired along with a filing fee form. 


Data transmission 

Often, land mobile radios are used 
to send and receive data instead of 
voice or tones. 


Some situations require that the 
transmitter’s internal modulation con- 
trol circuits be bypassed and an exter- 
nal modem or data generator be con- 
nected directly to the point in the radio 
where the RF carrier is modulated. The 
modulation control circuits thus are 
located in the modem-data generator. 

When connecting this external de- 
vice to a land mobile radio, modifica- 
tion of the radio’s Type Acceptance 
Equipment Authorization is required, 
and additional test data must be sub- 
mitted to the FCC. 


Conclusions 

FCC compliance testing for equip- 
ment authorization is a complex 
matter. 

Calibrated test equipment and test 
sites are required, along with highly 
trained specialists. The FCC Identifi- 
cation Label attached to the land mo- 
bile radio may be small, but the tech- 
nical testing, test report and associated 
paperwork behind it add up to a big 


item. au 
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Narrowband channel signaling 
demands bandwidth efficiency 


Contrary to popular belief, reducing channel spacing and transmitter power 
as the FCC proposes to do in its spectrum refarming project will not 
increase spectrum efficiency. The technical reasons are many. 


By Dr. Gregory M. Stone 
and Karen Bluitt 


Considering the tremendous world- 
wide pressures placed upon radio spec- 
trum as a natural resource, the intro- 
duction of adaptive communica- 
tions philosophies such as that 
embodied by Motorola’s Astro 
digital technology represents the 
dawn of a new era in personal 
communications. 

Bandwidth- and spectrum-effi- 
cient technologies and architec- 
tures are soon to be mandated by 
the FCC for state and local gov- 
ernment and business licensees in 
the private land mobile radio 
services in the agency’s far- 
reaching spectrum refarming No- 
tice of Proposed Rulemaking 
(NPRM) in PR Docket 92-235 
and for federal agencies through 
similar efforts by the National Tele- 
communications and Information Ad- 
ministration (NTIA). 


Stone is a senior associate with the profes- 
sional services firm of Booz-Allen & Hamilton, 
McLean, VA. He holds a Ph.D. in electrical en- 
gineering; he is a Fellow in the Radio Club of 
America; and he is chairman of the IEEE Ve- 
hicular Technology Society's Propagation Com- 
mittee, 

Bluitt is a principal engineer with Sparta, a 
high-technology research and development 
company. She holds a B.S, in computer science 
and an MBA in management science. She is a 
member of the IEEE, ACM and Society of 
Women Engineers. 

The opinions expressed in this article are 
solely those of the authors and do not necessar- 
ily represent those of their employers or other 
staff members. 


Similarly, the deployment of digital 
cellular telephone, digital personal 
communications services (PCS) and 
wireless local area networks will be 
based upon the exploitation of such 
advanced technologies. 

Moreover, the standards-setting pro- 


Table 1—Bandwidth efficiency values. 


Bandwidth 
Efficiency Value 


1.0 b/s/Hz 
2.0 b/s/Hz 
3.0 b/s/Hz 


1.00B (1.25) 
5.0dB (3.15) 
8.0dB (6.3) 


4.0 b/s/Hz 
5.0 b/s/Hz 
6.0 b/s/Hz 


12dB (15.8) 
15dB (31.6) 
18dB (63) 


Note: These values reflect rounding. 


cess is not standing still. In the realm 
of radio communications for public 
safety organizations (law enforcement 
agencies, fire departments and emer- 
gency medical services), the Associ- 
ated Public-Safety Communications 
Officers (APCO), a South Daytona 
Beach, FL-based trade association, is 
spearheading Project 25, The project’s 
objective is to develop and promulgate 
a standard for the next generation of 
advanced narrowband digital commu- 
nications (ANDC) for public safety 
radio communications. 

No wonder we are on the verge of a 
new era, a communications revolution 
with a voracious appetite for the 
emerging proliferation of low-cost, 


Required Carrier-to-Noise 
Ratio (CNR 


multimedia digital technologies. Spec- 
trum refarming and Project 25 will 
have a profound effect upon the fea- 
tures and limitations of digital tech- 
nology that reaches the field. 


Worldwide 

Internationally, multiple pro- 
grams to develop radio commu- 
nications technology are based 
upon efficient spectrum use. 

One such program is the devel- 
opment of Future Public Land 
Mobile Telecommunications 
Services (FPLMTS), for which a 
standard is expected by 1994- 
1995, and for which equipment is 
expected to be fielded by 1995- 
1996. 

Two other programs are the 
Aircraft Correspondence Service 
(ACS) and low-earth-orbiting sat- 
ellites systems (LEOSS). 

All three compete for the spec- 
trum resource. 

In an amusing way, the new era 
brings with it a “new” terminology that 
really is only an echo from radio 
technology’s history. 

These days, the word “wireless” has 
replaced “radio” in descriptions of 
personal communications services. 
Radio, in the earliest days of Hertz and 
Marconi, was referred to as “wireless.” 

Another peculiar twist is that, with 
the advent of this year’s “new” tech- 
nology, what was referred to as digital 
last year now is described in market- 
ing literature as analog. This year’s 
digital technology, you see, is the one 
and only “true” digital technology. 

PCS, ANDC, FPLMTS, ACS, 
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LEOSS and the rest of the alphabet 
soup digital radio communications 
services depend upon the successful 
commercial exploitation of bandwidth- 
and spectrum-efficient technologies. 
Most of these services de- 
pend upon powerful embed- 
ded signaling that, in con- 
cert with stringent voice 
quality objectives, places 


to pursue bandwidth- and spectrum- 
efficient technologies, one of the many 
benefits likely to result from the pro- 
liferation of advanced digital commu- 
nications technology is the use of fully 


Table 2—Bandwidth efficiencies for several levels of quadrature 
amplitude modulation. 


efficiency and bandwidth efficiency 
with respect to narrowband radio 
technology. 

Bandwidth efficiency refers to a 
given channel bandwidth’s informa- 
tion capacity. Researcher 
Claude Shannon has pub- 
lished extensive studies 
of bandwidth efficiency, 
and a given bandwidth’s 


Attainable Bandwidth 
Efficiency 
2 b/s/Hz 


3.8-4 b/s/Hz 
§.7-6 b/s/Hz 


Theoretical Bandwidth 
Efficiency 


2 bis/Hz 
4 bis/Hz 
6 b/s/Hz 


information capacity of- 
ten is referred to as its 
Shannon channel capac- 
ity. 


high demands on any tech- 
nology—let alone those that 
are bandwidth-efficient. 


Modulation 


4-QAM 
16-QAM 
64-QAM 


4 


™ 


Promise and peril 

With spectrum refarming 
comes the great promise: 
the expansion of available discrete 
channels by 300%-500%. 

Regardless, is increased channel 
availability the real benefit of spectrum 
refarming? No, 

The real promise of refarming is the 
stimulation of advanced digital com- 
munications technology that will revo- 
lutionize personal communications. 

If developers are given an incentive 


embedded signaling and the integrated 
transmission of voice and multimedia 
digital data. 


Spectrum and bandwidth efficiency 

In the spectrum refarming NPRM, 
the FCC refers to both spectrum- 
efficient technology and “narrowband” 
technology. It is important to recog- 
nize the differences between spectrum 


Systems using modula- 
tion and channel coding 
techniques operating at 
data rates significantly less than the 
Shannon channel capacity are not as 
bandwidth-efficient as those using 
methods that approach the Shannon 
limit. 

In contrast with bandwidth effi- 
ciency, spectrum efficiency refers to a 
mission or use and takes into account 
much more than mere bandwidth quan- 
tity; nevertheless, unless channel band- 
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Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief suppo 
groups, a portable communi- 
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priority in times of emergency. 
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Station has been designed to be 


put into action immediately, 
effectively. Light. robust and 
‘showerproof, the Portable 


Repeater Station can handle a 
network of mobile and handheld 
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remote of terrain. 
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[Dand message display, and logs it to a 
printer. 


AND NOW HEAR THIS 
Then the C-MARK, with Automatic 
Voice Alert, keys the dispatcher's radio 
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TAG-1 ANI encoder sends Emergency and 
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width is used effectively, ultimate 
spectrum efficiency can never be 
accomplished. 


Efficiency example 

For example, consider the relative 
spectrum efficiency of using AM 
broadcast band frequencies for 
radiopaging in an urban area. 

Even if bandwidth-efficient tech- 
nology is employed, using the me- 
dium wave band for urban paging 
is not spectrally efficient because 
the 160-meters-or-longer wave- 
lengths are unsuitable for commu- 
nications when building penetration 
is important. 

Spectrum efficiency is mudtidi- 
mensional. 

In narrowband frequency-divi- 
sion multiple-access (FDMA) systems 
and in hybrid systems with FDMA as 
part of a complex multiplexing 
scheme, bandwidth efficiency is a nec- 
essary component of spectrum effi- 
ciency. In the case of FDMA, spec- 
trum efficiency may be viewed as an 


integration of bandwidth-efficient 
technology using the ideal wavelength 
for transmission along with optimum 
channel coding and power densities, 
controlled interference frequency re- 
use and trunking. 


Table 3—The relationship between bandwidth 
efficiency and power requirements for practi- 
cal QAM systems. 


QAM Bandwidth  Carrler-to-Noise (CNR) 
Ratio Required 


Efficiency 


4-QAM @ 2 b/s/Hz 
16-QAM @ 4 b/s/Hz 
64-QAM @ 6 b/s/Hz 


14dB 
20dB 
26dB 


Taken as a composite, an FDMA- 
based communications system using 
optimum bandwidth-efficient technol- 
ogy, in addition to trunking and con- 
trolled interference frequency reuse, 
may be viewed as a “spectrally effi- 
cient” system. 


i 


What are the requirements of the 
underlying bandwidth-efficient tech- 
nologies? Why are they important? 
They are important because the full 
promise of spectrum-efficient technol- 
ogy will not be delivered unless FCC 
rules are adopted that heavily favor 
the cutting edge of technological 
advancement. Instead, there will be 
a limited improvement and a lot of 
marketing hype. 

The basis for this assertion is the 
Shannon limit. 


Shannon limit: a power trade-off 

With all of the excitement sur- 
rounding the wireless digital revo- 
lution, often one loses sight of the 
basic principles that dictate what 
techniques work and how well they 
perform in the physical world. 

Digital transmission is most efficient 
when the source data and the channel 
use proper coding techniques. 

Under those conditions, a channel 
of WHz bandwidth has a capacity C 
(for various RF carrier-to-noise ra- 
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tios [CNRs]) that may be calculated 
using Shannon Channel Capacity 
Theorem contained in the following 
equation: 


C = Wlog2(1 + CNR) 
From this equation, bandwidth effi- 


ciency values from 1.0 b/s/Hz to 6.0 
b/s/Hz have been calculated and are 


shown in Table | on page 22. 


Two bandwidth objectives 

The FCC NPRM proposes two band- 
width objectives, a 4.0kHz occupied 
bandwidth within a SkHz channel and 
a 5.0kHz occupied bandwidth within a 
6.25kHz channel. 

A 4.0kHz occupied bandwidth with 
an RF CNR of 25 (14dB, which is 
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typical in land mobile radio) has a 
theoretical data rate capacity of 18.8 
kb/s, which equates to a bandwidth 
efficiency of 4.7 b/s/Hz. At an occu- 
pied bandwidth of 5.0kHz, the chan- 
nel information rate increases to 
23.5 kb/s. 

Unfortunately, in practice, it is not 
possible to obtain the theoretical Shan- 
non channel capacity. Stull, it is pos- 
sible to use channel coding and to fully 
exploit advances in digital signal 
processing-based (DSP) “brick wall” 
filtering that permits a highly efficient 
use of bandwidth. 

Note the relationships among infor- 
mation capacity, bandwidth and 
power. 

The Shannon theorem indicates that 
the easiest way to increase channel 
information capacity is to increase 
bandwidth W, and the most difficult 
way to increase the channel informa- 
tion rate is to increase the power. As a 
way of increasing the channel infor- 
mation rate, a power increase is at a 
disadvantage because channel capac- 
ity only increases with the logarithm 
of power. 


Choices 

Keep these choices in mind when 
you think about the proposals being 
advanced by the FCC and other regu- 
latory bodies to restrict bandwidth and 
to limit power, ostensibly to promote 
increased bandwidth efficiency and 
spectrum efficiency. /f you limit the 
power, you must increase the band- 
width, or if you limit the bandwidth, 
you must increase the power. 

The key to effective exploitation of 
bandwidth efficiency, assuming that 
adequate power is permitted, is 
through the use of multilevel (m-ary) 
modulation or coding in which many 
information bits are encoded into each 
symbol transmitted. Thus, although in 
binary systems the information bit rate 
is equivalent to the transmitted baud 
rate, with m-ary coding the informa- 
tion rate conveyed is higher than the 
symbol baud rate. 

The most promising m-ary technique 
is quadrature amplitude modulation 
(QAM). With QAM, bit rate capacity 
is determined by the number of phase 
and amplitude levels. 

Much publicity has been directed at 
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pi/4 DQPSK modulation, even though 
as a form of QAM, it really only rep- 
resents the entry level of bandwidth 
efficient modulation. 


Coding level 

Bandwidth efficiency expressed in 
bits per second per hertz bandwidth 
(b/s/Hz) is a function of the coding 
level used. In this discussion, it is as- 
sumed that the coding and information 
transfer rate of the symbols transmit- 
ted do not exceed the Nyquist rate. 
Thus, with 4-QAM (four-level QAM), 
the theoretical efficiency is 2 b/s/Hz. 

These relationships are presented in 
Table 2 on page 24. 

As shown in Table 2, 16-QAM 
would have a maximum theoretical 
bandwidth efficiency of 4.0 b/s/Hz. 
The 64-QAM mode would have an 
information capacity of 6.0 b/s/Hz. 
Within the FCC-proposed occupied 
bandwidths of 4.0kHz or 5.0kHz, ef- 
fective data rates of at least 22.8 kb/s 
can be achieved with 64-QAM. 

For practical QAM systems, the re- 
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The Party’s Over: Caller ID 


lationship between bandwidth effi- 
ciency and power requirements in 
terms of carrier-to-noise ratio in a 
double-sided Nyquist bandwidth that 


Bandwidth efficiency 
expressed in bits per 
second per hertz 
bandwidth (b/s/Hz) is a 
function of the coding 
level used. 


equals the transmit symbol rate for a 
10-6 bit-error-rate (BER) are presented 
in Table 3 on page 26. 


Efficiency vs. power 
The figures in Table 3 show that 
although the power efficiency of bi- 
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nary or even 4-ary signaling is fairly 
good, very high bandwidth efficiencies 
require significant power increases. 
In this example, to use 4-QAM ini- 
tially and then to migrate to 16-QAM 
and maintain the same error perfor- 
mance, a 6.0dB (factor of four) in- 
crease in power is required. Of course, 
narrowband systems have greatly re- 
duced detection bandwidths, thus 
accruing a “power” advantage. 
Detractors of narrowband and band- 
width-efficient technologies claim that 
a mobile communications channel is 
characterized by phase and amplitude 
distortions of such a degree that they 
make the use of “high-level” very 
bandwidth-efficient modulations, such 
as 16-QAM or better, impossible. 
Such claims are indefensible and 
ignore the tremendous advancements 
in phase and amplitude perturbation 
correction made during the last 20 
years that allow a complex Rayleigh- 
log normal channel] to become a first- 
order time-invariant Gaussian channel. 
Such channel linearization techniques 
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Rechargeable battery pack, built-in 2.9 GHz tracking 
generator, internal memory expansion (up to 99 traces 
and control setups plus 64 kbyte user-definable macro 
storage memory), 200 Hz to 1 MHz supplemental 
resolution bandwidth filters including EMI bandwidth 
filters, quasi-peak detector, and 0.02 ppm high stability 
time base. 

For more information or a demonstration, contact 
your local IFR distributor or representative, or call IFR 


directly at 316/522-4987, satin ain an 
IFR SYSTEMS, INC. 

10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/524-2623 
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as feed forward signal regeneration 
(FFSR) and transparent tone in-band 
(TTIB), developed in the early 1980s 
by Dr. Joseph McGeehan and Dr. 
Andrew Bateman, are the best ex- 
amples today of such practices and are 
proven in their effectiveness. 

In McGeehan’s 1980s FFSR-TTIB 
research, the us¢ of 16-QAM modula- 
tion for very low error (10-6 BER) 


transmission at approximately 13 kb/s 
in a 3.4kHz occupied bandwidth was 
demonstrated at 400MHz under 
Rayleigh faded conditions at a vehicle 
velocity of approximately 100 km/h. 
McGeehan obtained this performance 
level without using any error detection 
and correction (EDAC) and simply 
relied upon the FFSR-TTIB channel 
linearization techniques to provide a 


At last, a cell site tester that 
speaks Motorola, Ericsson, AT&T, 


To optimize your cell site, the new HP 8921A/D 
not only speaks to major base stations. 


It speaks to you. 


Thanks to software designed with your input, and a built-in 
computer, the HP 8921A/D is one of the most advanced, fully- 


automated cell site testers available. 


It actually speaks back to you with hard-copy results in formats 
you defined so you don't waste time writing it down. It displays 
set-up diagrams and tuning diagrams and checks manufacturer's 
specs for you. And it directs the base station during testing so you 
and your laptop computer are free to do other things. In short, 
tests virtually run themselves so you have more time for trouble- 


shooting and optimizing. 


The HP 8921D also speaks to the future because it adds the 

HP 83201A for use in TDMA digital cellular formats. For a free 
technical data sheet, call our technicians at 1-800-452-4844, 
ext. 7359*. They'll give you the information you need. After all, 


they speak your language. 

There is a better way. 

|G) | HEWLETT 
LA PACKARD 


“In Canada call 1-800-387-3887, Dept. 464 


IKI Hewlett-Packard Co TMS MET 


Circle (27) on Fast Fact Card 


32 Mobile Radio Technology September 1993 


solid time-invariant channel. 


Refarming-driven technologies 

The research is relevant to spectrum 
refarming because the FCC is propos- 
ing major changes in how private land 
mobile radio (versus public or radio 
common Carrier) services below 
512MHz are regulated and how they 
operate. 

Two emission masks are proposed, 
one for 5.0kHz channel spacing in the 
72MHz-222MHz frequency bands, and 
a second emission mask for 6.25kHz 
channel spacing in the 412MHz- 
520MHz frequency band, Occupied 
bandwidths are limited to 4.0kHz with 
5.0kHz channel spacing and 5.0kHz 
with 6.25kHz channel spacing. 


_—_—— 


The proposed narrower 

FDMA channels do not 

require the use of digital 
technologies. 


StS SSS See 

Under this scheme, the proposed 
emission masks will provide 40dB of 
attenuation at the edge of the autho- 
rized channel] (not bandwidth), 50dB 
of attenuation at the edge of the autho- 
rized bandwidth of the adjacent chan- 
nel and 65dB of attenuation beyond 
those points. 


Digital not necessary 

The proposed narrower FDMA chan- 
nels do not require the use of digital 
technologies. Depending upon how the 
power level issue is resolved, analog 
single-sideband may prove to be the 
only really viable technology. In fact, 
single-sideband in the form of ampli- 
tude companded single-sideband 
(ACSSB), a 50-year-old technique, is 
a likely and potentially aggressive can- 
didate that may provide cost-effective 
narrowband communications in these 
narrower channels. 

To implement digital bandwidth- 
efficient techniques that can support 
reasonable data rates such as 9.6 kb/s 
in a 4.0kHz or 5.0kHz occupied band- 
width in an economical way, vendors 
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communications is here now. 


gine having a new 
radio whenever you 
need one. 


Imagine FLASHport™ radios. 

A way for you to purchase the 
radio you need today and to 
upgrade tomorrow with 
additional features or future 
enhancements by simply loading 
new software. 


With FLASHport, we believe 
your radio need never become 
obsolete by new technology. 
You buy what you need now, 
and add the features you want as 
your needs change in the future. 
Instead of buying a brand new 
radio, you simply purchase and 
load new software into your 
FLASHport radio. Similar to 


how personal computer users 
load software into their PCs to 
get the most out of their PCs. 


FLASHport technology 
incorporates Motorola’s 
proprietary ROS/VRIS™ 
operating system and is 
exclusively available on many of 


our two-way radios: MTS 2000; 
SABER™ SI, ASTRO™ SABER, 
ASTRO™ Spectra, plus other 
planned future products. 


To learn more about the future 
of radio communications today, 
just contact us. 


a 
“Z_e FLASHport” 


@) MOTOROLA 


Land Mobile Products Sector 
1301 East Algonquin Road 
Schaumburg, !L 60196 

Phone: 1-800-635-9837 


@) Motorola, >, FLASHport, SABER, 


ASTRO, SPECTRA, MTS 2000 and ROS/VRIS 
are registered trademarks of Motorola, Inc. 
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Distributor 


You Can 
Depend On Us! 


As one of the largest and 
oldest distributors of 
mobile communications 

roducts in the U.S., 

ommunications Associ- 
ates can ensure that you'll 
receive competitive 
pricing, quick shipment 
and excellent service every 
time you call. 


So stop searching for a 
distributor you can 
depend on, and discover 
why thousands of dealers, 
self-maintained end-users 
and carriers across the 
country choose CA as their 
complete mobile commu- 
nications source. You Can 
Depend On Us! 


The Antenna Co. 
The Antenna Specialists Co. 


Cobra 
Communications Specialists 
one 


Mitsubishi DiamondTe! 
Hegre dy International 
if 
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Scanner Master Books 
Scientific Dimensions 
Selectone 


may be expected to use a linear system 
architecture. 

Methods may include DSP-based 
direct conversion or up-conversion lin- 
ear frequency translation in concert 
with high-level digital modulation 
such as 16-QAM and may use certain 
adaptive channel linearization tech- 
niques such as McGeehan’s TTIB with 
FFSR. The result would be a very 
bandwidth-efficient digital implemen- 
tation of a direct linear frequency con- 
version with a bandwidth occupancy 
at radio frequency proportional to the 
baseband bandwidth that has been fre- 
quency-translated. Even then, QAM 
power requirements must be met. 


Multimedia applications 

To accommodate emerging multi- 
media applications involving digital 
voice, digital text and digital imagery 
and video, these bandwidth-efficient 
digital implementations are necessary 
to exploit the very limited occupied 
bandwidths proposed with either the 
5.0kHz or 6.25kKHz channels. Such 
multimedia applications easily could 
necessitate the use of 64-QAM, which 
could provide information transfer 
rates as high as 24 kb/s to 30 kb/s in 
the FCC-proposed narrowband 
channels. 

Effective use of narrowband chan- 
nels requires the use of bandwidth- 
efficient techniques that demand more 
power than their inefficient counter- 
parts. To support the demands of the 
user population for multimedia in- 
formation transport, very highly 
bandwidth-efficient techniques are 
required. 

There is a need for feed-forward 
automatic frequency contro] tech- 
niques and DSP-controlled power am- 
plifiers to maintain system integrity. 

Most important is the absolute ac- 
ceptance and use of linear system ar- 
chitectures. The pioneering work per- 
formed during the last decade by 
McGeehan and Bateman from the 
University of Bristol in the UK only 
scratches the surface of the potential 
of linear transmission. Only by linear- 


izing the heretofore corrupted wireless 
environment will the full exploitation 
of the works of Shannon and the maxi- 
mum use of the radio spectrum re- 
source be allowed. ah 
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Imagine FLASHport radios. 


The average radio lasts seven to 
ten years. Yet communications 
technology can change almost 
overnight. That’s why you need 
FLASHport.™ 


Now the radio you purchase 
today can be updated tomorrow 
with additional features or future 
technology enhancements by 
simply loading new software. 


With FLASHport, we believe 
your radio need never become 
obsolete by new technology. 
You extend your FLASHport 
radio’s useful life by adding the 
features you want as your needs 
change in the future. Instead of 
buying a brand new radio, you 


FLASHport™ 


MTS 20 O Onvrcsennse 


MTS 2000 
a FtASHport 


simply purchase and load new 
software into your FLASHport 
radio. Similar to how personal 
computer users load software 
into their PCs, to get the most 
out of their PCs. 


FLASHport technology incorpo- 
rates Motorola's proprietary 
ROS/VRIS™ operating system 


and is exclusively available on 
many of our two-way radios: 
MTS 2000", SABER” SI, ASTRO™ 
Saber, ASTRO™ Spectra, plus other 
planned future products. 


Plan now for the future by keeping 


your radio forever up to date. To 
learn more just contact us. 


~FLASHport™ 


@) MOTOROLA 


Land Mobile Products Sector 
1301 East Algonquin Road 
Schaumburg, IL 60196 

Phone: 1-800-635-9837 


®), Motorola, a, FLASHport, SABER, 


ASTRO, SPECTRA, MTS 2000 and ROS/VRIS 
are registered trademarks of Motorola, Inc. 
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Intermittent-duty repeater 
for emergency use 


Modifications to Motorola and General Electric mobile radios convert them 
into repeaters suitable for emergency use. The modifications only take a few 
minutes and can be reversed easily to restore the units for mobile service. 


By Terry W. Ellis 


When an emergency calls for an 
intermittent-duty repeater, it can be 
made by modifying a GE Mastr II 
mobile radio or a Motorola Mitrek 
mobile radio in about 30 minutes. Fig- 
ure | to the right is a block diagram 


that shows the principle elements of 


the conversion. 

The modification re- 
quires only a few parts, 
which are listed on page 
42. The modification 
works for lowband VHF, 
highband VHF and UHF 
frequencies. 

The modified mobile 
radio can be used as a mo- 
bile or base repeater with 
two antennas or with one 
antenna and a duplexer. 

The intermittent-duty 
repeater can be used with 
or without continuous- 
tone controlled squelch 
system (CTCSS) tones. 
Motorola calls CTCSS 
private line (PL). GE calls 
CTCSS channel guard 
(CG). 

The repeater converts 
back to a mobile radio in no more 
than 10 minutes. 

Use a complete mobile radio, one 
with a control cable, speaker, control 
head and all mounting brackets. These 
can be mounted on a wooden board or 


shown. 


Ellis is a radio technician with City/County Com- 
munications, Spartanburg, SC. 


on the unit’s top cover. 

Ac or de cooling fans and a power 
supply are needed if the unit is to be 
used as a base repeater. 


Modification kit 

The modification kit consists of a 
12Vde relay, power n-channel metal 
oxide semiconductor field effect tran- 
sistor (MOSFET), dropping resistors 


COOLING 
FAN 


MOBILE 
RADIO 


HEAD 


POWER 


SUPPLY 
AC OR DC 


KEYING 
MODIFICATION 


REPEATER 
KIT 


Figure 1. The principle elements for converting a mobile radio into 
@ repeater include a power supply, a cooling fan, a control head 
cable and speaker and a keying modification kit configured as 


for the MOSFET gate input and, for 
the GE mobile, a capacitor to smooth 
out the gate pulse and couple audio to 
the exciter. The Motorola Mitrek has 
isolation capacitors in its audio circuit. 


Theory 
To convert a mobile unit into a re- 
peater, the transmitter must be sepa- 


CONTROL 


CABLE AND 
SPEAKER 


rated from the receiver, and each must 
be provided with separate inputs. 

The transmitter must be prevented 
from switching off the receiver when 
the transmitter keys. 

The receiver is configured to key the 
transmitter using an output from the 
CTCSS board on a unit that has one. 
On a non-CTCSS Motorola Mitrek, an 
output is taken from the junction of 
R422 and C434. On a GE 
Master II, the output is 
taken from the R.U.S, con- 
nector. This output triggers 
the n-channel power 
MOSFET gate, which in 
turn keys the transmitter by 
grounding the push-to-talk 
(PTT or sec PTT) line 
through the relay. The 
power MOSFET isolates 
the transmitter from the re- 
ceiver. (See Figure 2 on 
page 38.) 

The receiver audio is 
taken from the speaker out- 
put and used to modulate 
the unit’s exciter. Capaci- 
tors isolate the two systems 
(receiver and transmitter 
audio). The volume control 
sets the 100% modulation 
deviation to 3.5kHz. 


Motorola Mitrek 

The Motorola Mitrek is easier to 
convert than the GE unit because the 
CTCSS board (HLN 4181 A) encodes 
and decodes simultaneously. 

The modification kit can be mounted 
on a small circuit board, either etched 
or wired point to point. Wiring for the 
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Imagine a radio that adapts 


to your changing needs. 


Imagine FLASHport radios. 


It used to be you bought a 
radio hoping it had everything 
you needed for now and years 
to come. So you either 
overbought features or planned 
on a short lifespan. Then came 
FLASHport.™ 


Now with FLASHport, the 
radio you purchase today can 
be flexible enough to be 
upgraded tomorrow with 
additional features or future 
technology enhancements by 
simply loading new software. 


Instead of buying a brand new 
radio, you can simply purchase 
and load new software into 
your FLASHport radio. Similar 
to how personal computer 
users load software into their 
PCs to get the most out of 
their PCs. 


Buy only what you need today, 
and grow as your needs grow. 
Even provide the same radio 
hardware to all users, but vary 
application software according to 
the needs of different groups 
within your department. And do 
it all yourself. 


FLASHport technology incor- 
porates Motorola’s proprietary 
ROS/VRIS™ operating system 


and is exclusively available on 
many of our two-way radios: 
2000", SABER™ SI, 
ASTRO™ Saber, ASTRO™ Spectra, 
plus other planned future products. 


To learn more about how you 
can change your mind tomorrow, 
without needing to change the 
radio hardware you buy today, 
just contact us. 


a. 
“ae +FLASHport’ 


(A) MoroRoLa 


Land Mobile Products Sector 
1301 East Algonquin Road 
Schaumburg, IL 60196 

Phone: 1-800-635-9837 


@) Motorola, a@*; FLASHport, SABER, 
RA 


ASTRO, S ; MTS 2000 and ROS/VEUS 
are registered trademarks of Motorola, Inc, 
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POWER 
N-CHANNEL 
MOSFET 


TO TRIGGER 
POWER 
MOSFET 


DROPPING 
RESISTOR 


DRAIN 


GROUND 


CAPACITOR 


Figure 2. Receiver output triggers the transmitter by grounding the PTT line through a 
power MOSFET and relay for isolation. The text explains where in the radio to connect 


for receiver output. 


kit is plugged into the receiver and 
transmitter metering sockets. (See Fig- 
ure 3 on page 40.) Then the kit is 
placed within the unit. 

The modification kit should be 
shielded as much as possible to ex- 
clude stray RF and to prevent 
intermodulation. All normal grounding 
and shielding practices should be 
observed. 


Diode CR2 on the interconnect 
board and diode CR2 on the receiver 
board cither are cut, or one side of each 
diode is lifted from the board. Open- 
ing these circuits isolates the receiver 
from the transmitter by opening the 
audio mute line and the sec PTT line. 

Solder the only wire that does not go 
lo the metering socket to pin 30 of 
integrated circuit (IC) UI on the 


CTCSS board. This wire is the lead 
that goes to the power MOSFET gate. 

If no CTCSS board is installed, then 
take the gate input from the junction 
of R422 and C434 on the receiver 
board. 

The wiring for the transmitter me- 
tering socket J1002 is pin 2 ground; 
pin 7 A+; pin 9 PTT low; and pin 14 
microphone high. 

The receiver metering J1002 has 
only one output, pin 9 receiver audio, 
which goes to the transmitter metering 
socket pin 14 microphone high, as 
shown in Figure 3. 

The modification kit hooks up to the 
metering socket as follows (See Fig- 
ure 4 on page 40.): 

J1002 pin 7 A+ to relay coil and 
drain. 

O J1002 pin 2 ground to source and 
common on the relay. 

0 J1002 pin 9 PTT low to the nor- 
mally open contact on the relay. 

QO UI pin 30, the active high detect 
from the CTCSS board, to the gate and 
dropping resistors. 


4 


Cable Connector 


Installations ibs i 


Duplexer & Filter 
Tuning 


High Inventory 
Levels 


Same Day 
Shipping 


Solar Sizing 
Service 


Product Demos 
(Outside Reps) 
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SAVE TIME & MONE 
use HUTTON! 


- 


ANDREW 
Heliax Cable 


Siemens Solar Industries 
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Call today for your FREE 
product selection guide. 


Now that you've seen 
what's under our roof... 
check-out our capabilities! 


1-800-442-3811 


COMMUNICATIONS 


Dallas, Texas 
214-239-0580 
FAX-239-5264 
800-442-3811 


Norcross, Georgia 
404-729-9413 
FAX-729-9567 
800-741-3811 


Hutton National 
Humble, Texas 
713-446-4050 
FAX-446-5779 
800-325-8951) 


Communications Works 
Denver, Colorado 
303-820-2929 
FAX-820-2809 
800-726-6245 


gine 
learning new technologies. 


Imagine FLASHport radios. 


Change is inevitable. Especially 
in radio communications 
technology. Until now, however, 
change was also expensive. 
Because it meant throwing away 
radios with outdated technology. 
Then came FLASHport.™ 


Now the radio you purchase 
today can be “taught” additional 
features or future technology 
enhancements by simply loading 
new software. 


Whatever tomorrow brings— 
new trunking systems, new 
encryption features, APCO 25 
digital standards—with 
FLASHport, you buy what you 
need now, and add the features 
you want as your needs change 
in the future. Instead of buying a 


brand new radio, you simply 
purchase and load new software 
into your FLASHport™ radio. 
Similar to how personal computer 
users load software into their PCs 
to get the most out of their PCs. 


FLASHport technology 
incorporates Motorola’s 
proprietary ROS/VRIS™ operating 
system and is exclusively available 


ERNE 


on many of our two-way radios: 
MTS 2000"; SABER" SI, ASTRO™ 
Saber, ASTRO™ Spectra, plus other 
planned future products. 


No matter what tomorrow’s com- 
munications technology will bring. 
With a radio that “learns’} you can 
be prepared. Just contact us. 


a 
“Ze FLASHport’ 


(MA) Moronota 


Land Mobile Products Sector 
1301 East Algonquin Road 
Schaumburg, IL 60196 

Phone: 1-800-635-9837 


@®), Motorola, #@; FLASHport, SABER, 


ASTRO, SPECTRA, MTS 2000 and ROS/VRIS 
are registered trademarks ot Motorola, Inc 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology 


MODEL NC421 

MULTI-FUNCTION DTMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications, available 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inputs 


MODEL NC404 
SUB-MINIATURE DIMF ENCODER 
Digitally synthesized tone generator 


MODEL NC409 

MICRO-MINIATURE DIMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh” provide easy 
Operation in any mobile application 


Call 1-800-874-8663 
for complete information 
and pricing. 


(QExoncamn . 


TONE SIGNALLING PRODUCTS 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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TO RELAY COIL 
AND DRAIN 


TO RELAY 
NORMAL OPEN 
CONTACTS 


RECEIVER AUDIO 


TRANSMITTER 
METER 
@ .\ socket 


GROUND 
TO SOURCE 
AND RELAY 
COMMON 


Figure 3. Wiring for the modification kit plugs into the Motorola Mitrek receiver and 


transmitter metering sockets as shown. 


The transmitter modulation is set by 
the volume control for 3.5kKHz maxi- 
mum deviation. 


GE Mastr I 

On the GE Mastr II, two circuit runs 
on the control board must be cut. One 
is at U901 pin 6 Rx mute. The other is 
at pin 7 Rx OSC control. 

Connect a jumper from J903 pin 11 
10V reg to J903 pin 12 Rx OSC on the 
receiver board. 

Cut two circuit runs at J908 pin 8 
delay PTT on the receiver CTCSS 
board. 

If CTCSS will not be used, the input 


signal for the power MOSFET’s gate 
can be taken from the carrier activity 
sensor, CAS J904 pin 9, or from the 
receiver unsquelch sensor, RUS J904 
pin 8. PTT for the relay normally open 
contact is taken from J908 pin 8 delay 
PIT: 

If the transmitter has a CTCSS tone, 
another CTCSS board, either the 
19D432500G1 or the 19C331044G] 
(both of which are smaller encode-only 
boards) is needed. The additional 
CTCSS board is connected as follows: 

0 P908 pin 4 10V reg to P907 pin 4 
10V reg. 

0 P908 pin 6 delay PTT to P907 pin 


POWER 
N-CHANNEL 
MOSFET 


TO PIN 30 U1 
PL BOARD 


HLN4181A 


DRAIN 


J1002-2 
GROUND 


Figure 4, The modification kit connects to the Motorola Mitrek socket pins as shown. 


POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 
With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, - . -- 
easy and looks attractive. Just mount the radio, with the mounting SL-11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%e"Wx9%"D) or the SL-11R (2%"H x 7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 
Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the commun|- 
cations industry. 
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P907-3 
GROUND 


Figure 5. The modification kit connects to the GE Mastnr Il as shown. The 2.2,,F capacitor 


smooths the gate pulse. 


6 PTT. 

QO P908 pin 7 PL tone out to P902 
pin 2 PL tone HI. 

0 P908 pin 9 A to P907 pin 3 A-. 

The keying modification is con- 
nected as follows: 

0 P904 pin 15 A+ to relay coil and 
drain on the power MOSFET. 

0 P904 pin 7 Rx mute through resis- 
tor (100k) to the power MOSFET 
gate. 


0 P907 pin 3 A— to source and com- 
mon on the relay. 

0 P907 pin 6 PTT to normally open 
contact on the relay. 

The 2.24.F capacitor is connected to 
the power MOSFET’s gate and ground 
to smooth the gate pulse. (See Figure 
5 above.) With this modification, the 
control head microphone can be used 
as a local microphone. 

A 0.47p.F 35WV capacitor goes be- 


Advanced Features, New Design 


‘ 
ud Tea} 

i 4 ’ 
PERI Sty . 


The future of EXTENDED LO- 
CAL CONTROL is here. The 
new model LEIO from CPI is a 
telephone style local extension de- 
signed for easy use with virtually 
any radio. The LE10 provides LED 
PTT indication, on-hook PTT ca- 
pability, off-hook monitor. 
amplified speaker with volume con- 
trol and adjustable amplified 
modulation output. The LE10 al- 


lows you to hear both sides of a 
transmission made from another 


desk-set or the radio microphone. 
The LEIO gives you all this in a 
newly styled modern package that 
brings extended local contro! into 
the 90's. Options: wal]l-mount 


adapter, two channel control, intercom, on-hook monitor and plug-in power- 


pack. 


Features 
» Separate RX and TX amplifiers 


* Radio transmission monitored on LE10 speaker 


* New modern styling 
* One watt receive audio amplifier 
+ Use up to 1000 feet from base station 


1186 Commerce Drive + Richardson, TX 75081 
(214) 437.5320 + FAX (214) 437-5360 + (800) 869-9128 
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tween J904 pin 19 speaker HI and J902 
pin 6 MIC HI for isolation between the 
transmitter audio and receiver audio. 

The volume control sets the modula- 
tion level to 3.5kHz. 

The repeater made from a modified 
Motorola Mitrek does not have audio 
that sounds as good as the audio from 
the repeater made from a modified GE 
Mastr II. 

To improve the Motorola unit’s au- 
dio, insert another CTCSS filter in line 
with the receiver’s audio output and 
adjust the modulation control so more 
drive is required to modulate the trans- 
mitter to 3.5kHz. 

The Motorola unit is more prone to 
intermodulation than the GE unit in 
this configuration. Adding filtering to 
the Motorola receiver’s front end helps 
to alleviate the intermod. The front end 
from a GE Mastr II has been used 
successfully for this purpose. 

The intermittent-duty repeater is for 
emergency use only, not for everyday 
use. 


Parts list 


1. Mobile radio: GE Mastr II or Motorola 
Mitrek. 


2. CTCSS tone board (if needed): Two 
19D432500GI for GE Mastr II or one HLN 
4181A for Motorola Mitrek. 


3, Power n-channel MOSFET; Radio Shack 
No. 276-2072 OIRF-511 or equivalent. 


4, 12Vdc relay: Radio Shack No. 275-241 01 
AMP SPDT micro or equivalent. 


5. Circuit board: phenolic for point-to-point 
wiring or printed. 


6, Capacitor: 0.47,.F 35WV (for GE MASTR 
Il. 


7. Power supply: 35A Astron RS-35 or equiva- 
lent, adjusted to the power level desired for the 
repeater, 


8. Cooling fans: Ac or de, depending on the 
installation. 


9. Adapter or cables: The type required to 
connect the antennas or duplexer. 


10. Resistors: IMQ, 1.1MQ, OHN4M 
(Motorola). 100k (GE Mastr I). 


11. Wooden board: To mount radio, power 
supply and modification kit. (GE Mastr II.) 


12. Metering plug: 1-80754A26. (Motorola.) 


2) 


APPLICATIONS FOR‘ =) 
NOISE- ATTENUATING HEADSETS 


David Clark Company's VOX (voice-activated) System allows A ermmiil ob ieee on clear communication. Noise- 
crane operators to keep both hands free to work the controls. They Attenuating Headsets, with noise-canceling microphones, allows 
hear instructions the first time, avoiding costly errors. use of the radio, regardless of background noise. 


The constant noise of the locomotive makes it very difficult to 
transmit and receive on the radio. Noise-Attenuating Headsets 
offer the perfect solution, combining hearing protection with clear 
communication, 


4 4 ¥ _ } 
The safety of many people depends on the pump operator's ability 
to hear and transmit messages clearly. David Clark Headsets 
make this possible. 


For durability and reliability, David Clark Company Noise-Attenuating Headsets 
are the clear choice, regardless of your application. All headsets are tested and 
certified with a Noise Reduction Rating (NRR-24dB), as mandated by the EPA, and 
are backed by the best customer-service policy in the industry. 


Headsets and adapters are available for all types of two-way radios, including: 


PTT (push-to-talk, with boom microphone} 
VOX (voice-activated, with boom microphone) 
VOX-TM (voice-activated, with throat microphone) 


Also available: the Series 3800 intercom System with mobile radio interface. 


For all these reasons and more, call or write for complete information. 


‘ Visit Us 
(Dawie] Clark COMPANY at IWCE, 
INCORPORATED Booths 713 & 715. 


360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 


©1990 David Clark Company TEL: (508) 756-6216; FAX:(508) 753-5827; TELEX:920482 
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Fried green transistors 


The benefit of having a system diagram at hand for a service call at 
oh-dark-thirty outweighs the time and trouble it takes to draw one during 
the installation or during the first non-emergency visit to a new customer. 


By Mike Mekelburg 


I arrived on the scene at 2 a.m. 

It was an emergency after-hours 
call-out, the last of several that night 
for me. No one in the city had antici- 
pated the extent of damage wreaked 
by a sudden sky-splitting thunder- 


BASEMENT 


storm, and on-call service technicians 
were stretched to the limit, and beyond. 

The contracted technician for the 
police communications center was 
knee-deep in smoking silicon halfway 
across town, so I was called out of 
desperation by a frazzled duty sergeant. 

The station house was bathed in inky 
darkness as I parked my service van on 


5 RACK-MOUNTED MITREK CONSOLETTES 


DONT TOUCH 
ar 


C.£.B, 
SERIAL 


NUMBERS 
ON CARDS 


ile 


2-POSITION 
CENTRACOM It 


ALL TONE 
SYSTEM 


TERMINAL BLOCKS 


CALL CHECKS 
MOD (SEE MANUAL) 


the quiet street. | walked to what 
looked to be a front door and rapped 
on the glass. 

After several attempts, I used my 
penlight to peer inside the unfamiliar 
space. Frustration and fatigue drove 


Mekelburg is lead technician at Confidential 
Communications Services, Flagstaff, AZ. 


SHELTER UNDER WATER TOWER 
(GET KEY AT P.D.) 
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ne 


ON OUR REPEATER: 
STILUNGER MTN. 
ROOM IN 


POLICE 


DEPARTMENT 


9-1-1 DATA PANELS 
BELONG TO 


CALL CHECKS MOUNTAIN BELL 


(OICTAPHONES) 


D00R BUZZER 


KEY PANEL WITH 
WEADSET INTERFACE 


PHONE PATCH 


DICTAPHONE 


PROTECTED; 
ONLY ac 


CONTINUITY 


UENcY 


Me neaUENeY 


AOMINISTRATION 


TO REMOTES 
AT PUBLIC 
WORKS AND 
FIRE 


BROOM CLOSET 
AT END OF HALL 


Contract covers console and C.E.B. only. Radios covered by County. Work on only when asked to. 


This is an example of a radio communications system diagram that can be helpful to keep on file in the service center and in the service 
vehicle for use when responding to a repair call after hours. 
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users want. 


the Perfect Trunking ieee 


The easier a radio is to use, the easier it is 


® 
to sell to an end user. That's the philosophy 
10 OF VCTY behind ICOM trunking radios, It’s the reason 


| e Only two 800 MHz trunking radios on 
if 1S com the market today have all the features owner/ 
4 operators need, plus the simple operation end 


SPS arbblacs tite 


( 
fi 


behind features like the alphanumeric 


| ® F) r) display that lets you see at a glance precisely 
} LTR Application? SH To Am 
a 4 


The mobile and the portable function 
exactly the same way: if you can use one, you 
can use both. And no radio is simpler to 
learn! Users with limited requirements don’t 
have to know about “systems” or “groups” — 
ICOM’s unique rotary dial access lets 
anyone step through up to 20 settings until 


® they see the one they want on the display. A 
mire & short learning curve means fewer hassles for 
l e SWer 1S: your subscribers, fewer headaches for you. 


nA 


= 


Easy access doesn’t mean limited 
capacity. With 20 systems by 10 groups, 
nobody else matches ICOM’s 200-setting 


SEL UG? of 


a 
a 


maximum capacity! Compatibility? Johnson 
—_ 2 | aa LTR®, of course, plus AmeriCom for SMR 
-_ > ap operators that have chosen the next 
2 = = ap generation of networking technology. 
= a ap 
Vet j a “i ICOM is one of the most respected 
Ycom __ wee; gic | names in communications technology. Before 
noes you commit to a new radio, check out ICOM. 
ic-uaeir 


4 We've simply got more of what you and your 
' \ subscribers want in a radio. 


For Information Call 


1-206-450-6088 


q 5 
‘ Se icOM Ic UBIOT 


cLR 


ICOM America, nc, 2360-146th Ave, NE. 

Bellevue, WA 98004 

Ai slo"ed ipecifications are subject to change without nonce 
Gt obgotion 4) ICOM loses soriécontiy exceed FCC regu 
ighons lertting spufout emissions UB1S93 


Simply the Best” 
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me to give the door a tug, It almost hit 
me in the nose. 

“Hello,” I called into the black hall- 
way. No answer. Odd, | thought. I 
could waltz in and rip-off a police sta- 
tion, if so inclined. 

The beam from my penlight landed 
on recognizable terrain. A_ single- 
position dispatch console came into 
view. 


I lipped the penlight and set to work 
extracting a T/R module. What 
awaited was not for general viewing 
pleasure. 

Spaced in an orderly fashion across 
a green CMOS-sensitive circuit board 
were cratered surface-mount chips and 
popped transistors. Random inspection 
of other boards proved similar results. 
A direct hit, no doubt, or very shoddy 


MT-3 SERIES 


NTAIN-TOP 


REPEATER 


er 


@ — 00 oienvin 


o— a 


New UHF (806-869 MHz Synthesized) and AM VHF (118-136 MHz) 
Transmitter and Receiver pairs (FCC/DOC Approved) 


THE ULTIMATE IN RUGGED AND DEPENDABLE 
SOLAR POWERED REPEATER COMMUNICATIONS 


USFS contract #54-3187-2-16 GSA # GSOOK 93AG $0647 


Available in VHF and UHF (138-869 MHz) Combinations 


D= DANIELS ELECTRONICS 


43 Erie Street, Victoria, B.C., Canada V8V 1P8 
Phone: 1-604-382-8268 Fax: 1-604-382-6139 (Canada) 


Phone: 1-206-671-8046 (U.S.A,) 
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protection. 

A car engine idled in the distance. 

I carefully made my way to the back 
of the eerily empty building and 
stepped into the night air. A lone squad 
car sat in the center of a fenced park- 
ing lot. The duty sergeant stood along- 
side the vehicle while a plainclothes 
dispatcher sat behind the wheel, using 
the mobile two-way as a makeshift 
comm center. Mercifully, he dealt with 
a department that has only 10 squads. 

The sergeant spotted me and led the 
way back to the violated dispatch con- 
sole. I needed information because it 
was my first time on the premises— 
and looked to my only source. I asked 
where the radio base was. 

The officer waved his flashlight onto 


Seen Te 


Spaced in an orderly 
fashion across a green 
CMOS-sensitive circuit 

board were cratered 
surface-mount chips and 

popped transistors. 


the apparatus before us. “You're look- 
ing at it,” he said. 

“No-no,” I countered. “This is audio 
and de control. There’s copper from 
here to a transmitter-receiver box 
somewhere. And then coaxial cable to 
an antenna.” 

“Really? Well, the antenna is on the 
roof,” he informed. “Bunch of ‘em.” 

“And where do the cables lead to?” 

“Phhf. Right here. Don’t they?” 

I rubbed the back of my neck and 
sighed. “OK. Where’s your system 
diagram?” 

“Excuse me?” he replied. 

[ explained what I meant. 

“Oh,” he said. “Never had one. 
Harry has worked here for 47 years— 
knows where everything’s at. He’s the 
building custodian. That’s the guy you 
want.” 

“Where is Harry now?” 

“Acapulco.” 

“I see.” I scratched a temple. “Any 
chance of reaching him?” 

**,..We could page him,” the sergeant 
offered. 


el 


The New STABILOCK’ 4015 Radio Test Set % 
Tests Great-Less Weight ic 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
LI spectrum analyzer with audio 
CJ electroluminescent display for easy viewing night or day 
CL) licensed CLEAR CHANNEL LTR® testing capability 
C] memory cards to load and run tests automatically, including all cellular formats 
C] digital storage oscilloscope 
[] internal hatterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR 1s a registered trademark of the EF Johnson Company. STABILOCK 4015 1s a registered wademark of Schlumberger Technologies 


N E W OP TI ON Quality Test Solutions 


Schlumberger Technologies 
E DA C - PO. Bor 1004 
“ P.O. Box 7004 


829 Middlesex Turnpike 


ottimentug vigracsce TuNKing Licensee Billerica, MA 01821, USA 

° Phone-508-671-9700 
Now in stock at Tessco Fax-508-671-9704 

(410) 472-7000 1-800-225-5765 (outside MA) 


S! 4015 STABILOCK ® 


COMMUHICATION MONITOR 


Schlumberger 


Canadian Representative Schlumberger Instruments Schlumberger Instruments Schiumberger Technologies GmbH 
Atelco Limited Victoria Road 50 Avenue Jean Jaurés Gutenberg Str. 2-4 

9225 Leslie St, Unit 7 Farnborough, Hampshire. __ __—. BP 620-06 D-85 737 Ismaning 

Richmond Hill, Ontario GU14 7RWiekingland — yt: +, F-92542 Montrouge Cedex, France Germany 

L4B 3H6 Phon 252 376666 oF | Phone-33 1 47 466700 Phone-49 89996410 

Phone: 416-882-9455 Fax 343854 Fax-33 1 47 466727 Fax-49 8999641160 

Fax: 416-882-9454 Telex. ; Telex-631468 ENERINS 
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He appeared puzzled when I told 
him I doubted that Acapulco was in 
pager range. 

“Well I'll be dipped!” he exclaimed. 
“Next you’re going to tell me that my 
car phone doesn’t pick up its signal 
from nearby telephone lines!” 

“Pll save that for another day,” I 
said. 

We made our way to the basement, 
shining our lights for signs of radio life 
as we went. 

] picked up a coax bundle and fol- 
lowed it to a locked door. “Key,” I 
said with my hand outstretched. 

“Harry’s got ‘em,” the sergeant re- 
sponded. “Keeps them tied to a belt 
loop with aircraft cable. Harry’s never 
lost them keys in 47 years.” 

I made it through the door with a 12- 
inch slotted by 3 a.m. Inside was an 
assortment of unlabeled equipment. 
The main police base was finally de- 
termined to be a unit made by Zlaxton, 
or something equally Greek. I searched 
the cabinet and surrounding area. No 
manuals. The sergeant shrugged. 


MON 7205 e\OTCH FILTER 


“Get outta town,” he quipped. “You 
mean you need a book to fix this 
stuff?” 

I ended up rigging a battery charger 
to a car battery (in a ventilated area) 
and then to a spare mobile radio we 


System diagrams are a 
handy reference for 
quick refamiliarization 
of customer equipment 


long unseen. 
(SS a 
stumbled upon. A 20-foot jumper of 
RG-8 allowed the use of the rooftop 
antenna, and allowed the dispatcher to 
sit behind his grid-and-dispo board in 
the comm center. 

The appropriate contracted techni- 
cian could sort things out in the morn- 
ing. I didn’t want to steal all his fun. 

The point of the story is to promote 


The 6367 series comprises 6 
separate tunable notch 
filters, each of which covers 
an approximately 2:1 
frequency range with 
adjustable 3 db bandwidth. 
A coaxial or helical 
resonator is tuned with high 
Q air trimmers to produce a 
relatively deep notch at 
narrow bandwidth> 
Available for tuning ranges 
of: 


Response of Single, Double 
and Triple Cavity assemblies 
adjusted to the same 
3 dB bandwidth. 


22 - 35 MHz 
30 - 50 MHz 
50 - 108 MHz 

108 - 216 MHz 

216 - 450 MHz 

450 - 900 MHz 


Ask for our NEW Mobile 
Phone Catalog MP/92! 


MICROWAVE FILTER COMPANY, INC. 
6743 Kinne St. ¢ E. Syracuse, NY 13057 
800-448-1666 * 315-437-3953 
FAX: 315-463-1467 » Telex: 249-613 
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the use of system diagrams. It may take 
a little extra time to draw one up either 
at installation or during the first non- 
emergency trip to a new customer— 
but the benefits of having one in a 
single oh-dark-thirty service call will 
far outweigh this. 

A system diagram is a_block- 
diagram drawing of a customer’s fixed 
equipment. It generally is used only 
for customers with a wide array of 
equipment or numerous fixed sites or 
both. Rudimentary road maps and 
building floor plans may also be in- 
serted into a system diagram. Typical 
entries include: 

> equipment mode] and serial num- 
bers. 

p> channel numbers and frequencies. 

pm customer’s individualized unit 
designations. 

p> radio-tie line numbers, 

p> building numbers, room numbers, 
street addresses. 

bm customer contact names and 
phone numbers. 

p door key locations and special 
access instructions. 

p> lists and locations of manuals and 
spare equipment. 

p tone, dc or local classifications. 

p emergency procedures. 


The method I have found to work 
best is to equip each field technician 
with a book of all customer system 
diagrams, give one copy to primary 
customer contacts, and post a copy in 
a visible location near a customer’s 
equipment. 

I have used system diagrams repeat- 
edly to isolate a “hidden” or forgotten 
remote that was loading down a sys- 
tem. System diagrams are a handy ref- 
erence for quick refamiliarization of 
customer equipment long unseen. 

And hey, they look professional. A 
customer having hard evidence that 
the shop looking out for his equipment 
is well organized won’t be so eager to 
switch to another, and won’t be so 
reluctant to mail in that monthly main- 
tenance fee. It all works together. 

On the way out I informed the ser- 
geant that the front door to the station 
house was unlocked. “Better get Harry 
back here,” I said. “Wouldn’t want 
him to part with those keys.” 

ot 


Sinclair Radio Laboratories Inc. 
675 Ensminger Road. 
Tonawanda. N.Y. 14150 

Tel: (716) 874-3682 or 

(800) 288-2763 

Fax: (716) 874-4007 


Sinclabs SP Series of high 
performance power supplies 


are designed for reliability, 
long life, and freedom from 


All 8 Sinclabs certified power 
_ units are backed by a two-year 
«limited warranty. 


Full brochure and specs available. \Y 


FOR THOSE WHO WANT 
DEPENDABLE POWER 
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IWCE/Fall preshow overview 


Adapting with the growing mobile 
industry, the International Mobile 
Communications Expo/Fall show is 
emphasizing wireless and changing its 
name to the International Wireless 
Communications Expo/Fall (IWCE). 
This year’s show will be held at the 
Philadelphia Convention Center, 
Philadelphia, Sept. 21-23, and it in- 
cludes three days full of technology- 
oriented exhibits and seminars. 

On Tuesday morning, Sept. 21, a 
free opening session and continental 
breakfast will feature a round table dis- 
cussion by key executives about the 
converging technologies of wireless, 
voice and data. 

The new chairman of the Federal 
Communications Commission (FCC) 
will address the IWCE attendees on 
Wednesday, Sept. 22, about regulation 
timetables, personal communications 
services (PCS) allocation and licens- 
ing, and wireless communications’ 
future. 

The seminars are divided into Inter- 
national Wireless, Regulatory, Tech- 
nology and End User tracks. 

International Wireless topics in- 
clude: “The North American Free 
Trade Agreement: An Update,” “Mo- 
bile Communications Opportunities in 
the Americas,” and updates on the 
Canadian and Mexican mobile com- 
munications techniques, planning and 
execution. 

The Regulatory track includes round 
table discussions about the FCC and 
the Washington Regulatory scene and 
“The North American Free Trade 
Agreement: The Debate.” 

Persons attending the Technology 
track will learn about the opportunities 
for 220MHz, spread spectrum and 
digital SMR. Other topics include: 
“EMF Scare: The Truth Behind the 
Hype,” “Test Equipment Tricks with 
Bruce Marcus,” and “Networking the 
World of Wireless.” 

The End User track of seminars in- 
cludes: “Mobile Data Equipment Up- 
date,” “Mobile Data Networks,” “Mo- 


bile Data Applications,” “Wireless 
Applications in Public Safety” and 
“Public Safety Mobile Communica- 
tions Equipment Update.” 


More than 200 exhibiting companies 
will display products and services at 
the convention center. Mobile commu- 
nications products on display include: 
¥ mobile and portable radios 
Y cellular services and equipment 
¥Y mobile satellite services 
Y antennas 
Y paging equipment 
Y personal communications systems 
Y shelters 
¥ test equipment 
Y tone signaling and control 

equipment 
/ towers, engineering and consulting 

services 
¥ mobile data equipment 
¥ batteries and accessory equipment. 

Refer to the box below for a list of 
exhibit and seminar hours, as well as 
show information at a glance. 

Mobile Radio Technology will be 
exhibiting in booth 437. 


Event: International Wireless Communications Expo/Fall 


Dates: Sept. 21-23 


Location: Philadelphia Convention Center 


City: Philadelphia 
Number of Exhibitors: 200 


Projected Attendance: More than 4,000 


Exhibit Hours: Tuesday, Sept. 21, 11 a.m. to 6 p.m. 
Wednesday, Sept. 22, 11 a.m. to 5 p.m. 
Thursday, Sept. 23, 10 a.m. to 1 p.m. 


Seminar Schedule: Tuesday, Sept. 21, 9 a.m. to 4:15 p.m. 
Wednesday, Sept. 22, 9 a.m. to Noon, 2 to 4:45 p.m. 
Thursday, Sept. 23, 10 a.m. to 1 p.m. 


Registration/Hotel Information: 303-220-0600 
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A Motorola Company 


—— 


Big 


Terminal Features 


Page Maker. 8 


in a Small Paging Terminal 


For Smaller Markets, Customer Owned 
Paging, Health Care or those Special 
Alpha Applications. 


Unipage now offers those with smaller 


paging demands, a paging terminal that has 
many of the features normally found only 
on larger terminals. And it’s affordably 
priced. Here are the standard features and 
some of the benefits that come with Page 
Maker 8. 


Page Maker 8 Standard Features: 
¢ 2000 Subscriber Number Capacity 

* One Channel Output 

« A Quad Store Card for Voice Paging 
¢ A VP8 Card for Caller Prompting 

¢ A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

¢« Use 2 Tone, 5 Tone, POCSAG 512, 
1200 or 2400, GSC, NEC D3, NCA, or 
MBS pagers. 

¢ Numeric, Alpha, Tone or Voice paging. 
¢ Interfaces with PURC, Quintron and 
other transmitters. 


A Few Benefits of Owning a Unipage 
* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 

« System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
* Unipage is a Motorola company. 

For more details, give us a call at the 
Unipage number listed below. We will be 
happy to show you how the Page Maker 8 is 
the wise choice for your paging needs. 


{ninace. 


A Motorola Company 
1510 North Hampton Road 
DeSoto, Texas 75115 
(214) 228-5300 
1-800-367-2864 


FAX (214) 228-1430 
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Sold through Motorola Dealers or directly through Motorola and Unipage. 
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Mobile Communications 
Marketplace preview 


Members of the paging, cellular, 
personal communications service 
(PCS) and conventional mobile tele- 
phony industries will convene Sept. 
28-Oct. | at the Telocator-sponsored 
Mobile Communications Marketplace. 
More than 100 companies will display, 
demonstrate and explain their prod- 
ucts and services, and a special sec- 
tion of the exhibit hall will be devoted 
to the display of new products. 

Two simultaneous pre-convention 
seminars will lead off the educational 
side of the conference. They are on 
Tuesday, Sept. 28, and will inform at- 
tendees on RF exposure issues and 
PCS development. A special session 
titled “Today's Knowledge: To- 
morrow’s Success” will be on 
Wednesday, Sept. 29. 

Panels, give-and-take round table 
discussions and the program of ses- 
sions cover a variety of topics, includ- 
ing paging opportunities, the secrets 
of selling, regulatory matters, con- 
sumer billing, the latest in PCS, how 
to get financing and ESMR vs. digital 
cellular. 

John Clendenin, chairman and chief 
executive officer of BellSouth, will 
give the “State of the Industry” key- 
note address on Wednesday, Sept. 29. 


Sessions 


Tuesday, 
Sept. 28 


Wednesday, 
Sept. 29 


Event: Mobile Communications Marketplace 


Dates: Sept. 28-Oct. 1 


Location: New Orleans Convention Center 


City: New Orleans 


Number of Exhibitors: More than 100 
Exhibit Hours: Wednesday, Sept. 29—noon to 5 p.m. 


Thursday, Sept. 30—noon to 5 p.m. 
Friday, Oct. 1—8 a.m. to noon 
Seminar Schedule: Tuesday, Sept. 283—8 a.m. to 5 p.m. 
Wednesday, Sept. 29—9 a.m. to noon 
Thursday, Sept. 30—8 a.m. to noon 
Friday, Oct. 1—8 a.m. to noon 
Registration/Hotel Information: 202-467-4770 


Several special events are scheduled 
during the conference. The opening re- 
ception is on Wednesday, Sept. 29 from 
5:30-7:30 p.m. The Chairman’s dinner 
is at the New Orleans Hilton Riverside 
on Tuesday, Sept. 28 at 6:30 p.m. The 
dinner will honor current and past re- 
cipients of Telocator’s Industry Awards 
and will commemorate the 10th anni- 


Pre-Convention Seminars 
Seminar I: RF Exposure Issues 
Seminar II: PCS Development 


versary of LifePage, Telocator’s com- 
munity service program. 

For a complete rundown on sessions, 
dates and times, refer to the “Sessions” 
guide below and on page 54. 

Copies of MRT may be found on 
exhibit in booths 845 and 847. Stop by 
and pick up a copy and sign up for 
a free subscription. 
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Wavetek designed the 3500A Cellular Test 
System for performance. Pure and simple. 
Now it’s easy to run a complete 
diagnostic test in seconds. 
Exclusive icon prompts make it 
simple. The 3500A shows you 
exactly what to do from the 
moment it’s turned on. 
Whatever test function 
you want, just follow the 
pictures on the backlit LCD 
screen and push the large, soft 
keys. You're off and running. 
Unique features such as 
“QUICK ID”, comprehensive auto 
registration, “AUTOGRAPH”, 
characterization of transmit power level, 
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Fast. Responsive. Handles like a dream. 


and a friendly quick-alignment 
“MANUAL” mode are all standard. 
The automatic “GO/NO GO” mode 
is ideal for testing ready-to-ship 
units in seconds. And all test 
results can be printed out in 
an easy-to-read service 
record for your customer. 


With all the 


competition for cellular 


Powe § = business, Wavetek puts 


you ahead of the pack. 
The 3500A makes your 
job faster, more precise, 
and more enjoyable. Call Wavetek 
for a test drive 
1-800-245-6356. 


WAVETEKe 


Mobile Communications Marketplace 


[pay | me | torre 


Thursday, 8-9 a.m. Early-bird Sessions 
Sept. 30 Tax Policies in the Clinton Era: What They Mean To You 
Compliance From “A” To “Z” 
Secrets of Selling 
Alpha Paging Opportunities 
Billions of Beepers: Red, White and Blue 
PCS Service Descriptions 


9-10:30 a.m. Concurrent Session I 
Moving From Customer Service To Customer Care 


Trends of the 1990s: Consolidation 
Latest News on PCS Technology 


Cutting a Deal for Spectrum With Broadcasters: A Desirable Option 


Promoting Positive Images of Mobile Communications 


10:45 a.m.-noon Concurrent Session II 
FCC Issues and Answers 


Trends of the 1990s: Diversification 
Innovations in Retail Paging 

Advanced Messaging Update 

Changing Ideas About Consumer Billing 


The PCS Link Between Computers and Communications 


Concurrent Session III 
Advanced Media Relations: Maximizing Media Coverage 


ESMR vs. Digital Cellular 


Making Effective Advertising Decisions 


International Issues and Standards for PCS 


The Power of Strategic Planning in Your Success 


9-10:30 a.m. Concurrent Session IV 


Selling To New Market Segments 
How To Deal With Difficult People 
How To Get Financing 

The “New” Rules Part 22 

PCS Gurus Predict Its Performance 


10:45 a.m.-noon Concurrent Session V 


Productivity = People Power 

How Paging Can Profit from the Wireless Data Revolution 
Educating the Financial Community 

Update: FCC Report and Order on PCS 
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4 New Winners from Midian 
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To Order Call Toll Free: 1-800-MIDIAN’S 


Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 


World Leader in Innovative Communications Technology 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Attenuation provided by vertical separation of dipole antennas Attenuation provided by horizontal separation of dipole antennas 
70 


60 


ISOLATION IN dB 
ISOLATION IN dB 


2 3 5 10 20 30 50 400 20 30 50 100 200 300 500 1000 
(.61) (91) (1.52) (3.05) (6.4) (8.14) (15.24) (30.48) (6.1) (8.14) (15.24) (30.48) (60.96) (91.44) (152.4) (304.8) 


ANTENNA SPACING IN FEET (METERS) ANTENNA SPACING IN FEET (METERS) 
{Measured between antenna centers) 


The values indicated by these curves are approximate values because Curves are based on the use of half-wave dipole antennas. The curves 
of coupling which exists between the antenna and tower transmission line. will also provide acceptable results for gain type antennas if (1) the indi- 
Curves are based on the use of half-wave dipole antennas, The curves cated isolation is reduced by the sum of the antenna gains and if (2) the 
will also provide acceptable results for gain type antennas if (1) the spac- spacing between the gain antennas is at least 50 ft. (15.24 m) (approxi- 
ing is measured between the physical center of the antennas and if (2) mately the far field). 
one antenna is mounted directly above the other, with no horizontal offset 
(exactly collinear). No correction factor is required for the antenna gains. 


Figure 2. These graphs can be used to approximate the amount of isolation provided by vertical (left) or horizontal (right) separation 
of antennas. (Courtesy of Decibel Products.) 


(continued from page 8) input signal level. Let’s say the line arrive at a fairly good approximation 
loss is 2dB and no filters are used. of the level of the transmitter noise 

loss and any filter losses must be taken p> Calculating the noise signal level: component (on the receiver frequency) 
into account to calculate the receiver Now we have enough information to at the receiver’s input. (See Figure 3 
a! = 


Keep In Touch teici 
Touchscreen 
ith ACCESS” irom‘ave 

WI from Avtec 
ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 


high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles, 


Avtec is a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Call or write today - 
AVTEC, INC. 


4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA Av te C 


(803) 892-2181 ¢ FAX (803) 892-3715 
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We want 
you 
on our 
team! 
FREE SPORT CAP WITH 


DEALER DEMONSTRATION* 
Call 800-950-5005 


For a Dealer Nearest You 


“While supplics bast 


TEAM * 


é | 


ow who you're working with. 


When I'm answering an alarm, 1 can't afford to have any doubts about 
“may equipment. That's why I rely on my Kenwood 2-way radio and 


my “Team 2-Way” dealer to come through for me when the heat is on. 
They work with me to make sure I have a radio that meets the unique 
challenges of my job. Just like my Kenwood radio, my “Team 2-Way” 
dealer is there for me when I need it most. And that’s a promise that 


comes through loud and clear. 


The TK-630, 730, 830 Series 
mobiles can be customized 
for many applications, includ- 
ing dual band and dual head 
configurations. And unlike 
other radios requiring expen- 


sive add-ons, the TK-630, 730, 


830 Scries come with these 

standard features: 

@ Built-in Public Address 

8 Backlit LCD and Buttons 

= Assignable Buttons 

@ 12 Character 
Alphanumeric 
Capability 

@ Single or Dual 
Priority Scan 

= Speaker Control 

= Talk Around 


and many others... 


The TK-230SP and 330SP por- 
tables have been engineered 
to sustain the most rigorous 
demands of the public safety 
professional. These advanced 
generation VHF/UHF synthe- 
sized portables are produced 
with a rigid adherence to 
the highest quality control 
standards, and come with 
these standard features: 
@ Microprocessor 
Controlled Scan 
= Synthesized 100- 
Channel Capability 
8 Alphanumeric, Multi- 
function LCD Display 
® Built-in QT and 
Digital QT 
@ Five-Watt RF Output 
= MIL-STD 810 
Approved 


g Wide Band Channel 
Frequency Spread 


* WAY" 
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P.O. Box 22745, Long Beach, CA 90801-5745 * (310) 639-4200 or fax (310) 761-8246 
Were committed to quality, service and value 


Technically speaking 


Furthermore, it is not necessary to 
deduct the sum of the antenna gains 
from the isolation figure on the graph 
as it was for horizontal separation. 
This difference alone gives an addi- 
tional 12dB of isolation. 

Now let’s recalculate the level of the 
offending transmitter noise compo- 
nent. (See Figure 4 on page 58.) 

With the different antenna arrange- 
ment and the higher-quality transmit- 
ter, the offending transmitter noise 
component has been reduced to 
—106dBm, only 20dB above the re- 
quired level. The remaining 20dB of 
attenuation can be obtained with a 
single notch cavity on the transmitter 
tuned to 159,120MHz. 

pe Measuring antenna isolation: 


SPECTRUM 
ANALYZER 


SIGNAL 
GENERATOR 


Figure 5. This simple setup can be used to determine existing isolation between two 
antennas with better precision than the graphs might provide. Feed a 0dBm signal into 
one antenna and measure the dBm level at the other antenna with a spectrum analyzer. 
The spectrum analyzer display level equals the isolation between the two points. If the 
spectrum analyzer display is at the —50dBm level, then the isolation is 50dB, 


mode] transmitter with reduced side- 
band noise level. The manufacturer’s 
graph of transmitter noise vs. fre- 
quency shows that, at a frequency 
225kHz removed from the carrier, the 
noise level is down —102dBc (dB be- 
low carrier). This level represents a 
considerable improvement compared 


to the —63dBc noise component level 
used in the example for Figure 1A. 
Another improvement results from 
mounting antennas with vertical, rather 
than horizontal, separation. Notice 
from Figure 2A (160MHz) that the 
antenna isolation is approximately 
50dB for 20 feet of vertical separation. 


If the antennas are already installed 
you can measure the exact isolation 
between the two antennas by using the 
equipment setup shown in Figure 5. 

First, set the signal generator to 
OdBm and, with the generator con- 
nected directly to the spectrum ana- 
lyzer, make sure the spectrum analyzer 


BIR 


We earned our position as 
the leading Bird distributor 
with a big inventory, good 
prices, quick delivery and 
service. We would like to 
earn your business... 
please call today. 


HENRY 
RADIO 


2050 S. Bundy Drive 

Los Angeles CA 90025 
Toll Free: 1-800-877-7979 
Or: 1-310-820-1234 
FAX: 1-310-826-7790 


 WATTMETERS, 
ELEMENTS, 
ATTENUATORS AND LOADS 


ALSO IN 
STOCK: 


AEA DATA 


ASTRON 
BECKMAN 
CENTURIAN 
CUSHCRAFT 
FANON 
HENRY 
HOXAN 
ICOM 
JABRO 
KANTRONICS 
LARSEN 
MAXON 
OPTO 

PIPO 
RADIUS 
TEMPO 
UNIDEN 
YAESU 
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SIGNAL-TO-NOISE 
Voting Comparator 


Improve coverage by 
adding receivers 


e Expandable to 32 Channels 

* Continuous Voting 

® 19" Rack Mountable 

* Select/Disable Switches for 
Manual Override 

© Can be used with RF Links or 
Dedicated Lines 

® LED Indicators 

* Hundreds in Service 

® More 


— Competitively Priced — 
For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
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Catch 
e 


spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 


CDAD 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Name 


Company ’ _ 


Address 


City 


Telewave's Broadband 
RF Wattmeter is 
rapidly becoming a new 
er he Standard! 


Ns 
We're Crushing 
the Competition! 


Sooo” “a@a 
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ISOLATION (dB) REQUIRED 


Figure 6: This graph shows that all transmitters are not created equal. It indicates the 
amount of isolation required between the transmitter (operating at 100W or +50dBm) 
and the receiver (with a sensitivity of 0.35,,V at 12dB SINAD). Notice that transmitter A 
requires much less isolation to prevent interference to the desired receiver signal than 
does transmitter B. This is because transmitter A produces less sideband noise than 
transmitter B, that is, transmitter A is cleaner. Remember, the required isolation indi- 
cated by the graph is the entire attenuation between the transmitter output and the 


receiver input—line losses, filter losses, isolator loss and antenna isolation. 


display reads OdBm. Then connect the 
signal generator to one antenna and the 
spectrum analyzer to the other antenna. 

Feed a OdBm signal from the gen- 
erator to the antenna and measure the 
signal level on the spectrum analyzer 
at the other antenna, This step is 
simple if the transmitter and receiver 
are in the same building (antennas on 
same tower). 

p Transmitter isolation require- 
ments: 

The graph in Figure 6 above illus- 
trates the difference between the trans- 
mitter sideband noise suppression of 
two different transmitters. These two 
curves are based on the isolation re- 
quired to prevent sideband noise from 
interfering with a receiver with a sen- 
sitivity rating of 0.354V at 12dB 
SINAD. These curves are not imaginary, 
but were derived from actual equip- 
ment specifications from two popular 
radio manufacturers. 

To compare the two transmitters, the 


curve for transmitter A shows that, at 
200kHz spacing between transmitter 
and receiver frequencies, approxi- 
mately 69dB of isolation is required 
between the transmitter output and 
receiver input. For transmitter B at 
200kHz, approximately 85dB of isola- 
tion is required. 

These isolation figures includes line 
losses, antenna isolation, filter losses 
and any other passive ]oss—in short, 
every attenuation between the trans- 
mitter output and the receiver input. 

When selecting equipment for use at 
high-density sites, compare the speci- 
fications carefully. Be sure to ask the 
manufacturer for data on receiver 
desense and transmitter noise before 
making a decision. 

You might get a lower price on the 
initial purchase of lower-quality equip- 
ment, but you may end up paying more 
for expensive filters. The net differ- 
ence in green might put you in the red. 
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PERFORMANCE YOU CAN TRUST... 


" 
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ER BATTERY AFTER BATTERY AFTER BA 


JBRO...YOUR SMART CHOICE FOR QUALITY RECHARGEABLE BATTERIES. 


Dependable communication is critical. Dependable for your specific application. Call today for our FREE 
batteries guarantee it. That's why more and more catalog of highest quality 

mobile communications operators everywhere are battery products and 

relying on the consistent quality and outstanding services. Battery after 

performance of JBRO rechargeable batteries. battery, JBRO gives 


you performance 


Uncompromisi rkmanship an 
promising wo ip and you can trust! 


an extensive line ensure you'll get 
maximum power and a perfect fit 


- 


Maximize performance 


Be RO and life of your rechargeables with 


B ATTE R | E S | N ec JBRO's line of Telepower® Conditioner/Analyzers. 
I oer 


JBRO Batteries, Inc. 1938-A University Lane Lisle, IL 60532-2150 Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.W., Inc. 25700 1-45 North #111 Spring, TX 77386 Phone: 713/367-9393 Fax; 713/292-7139 Order Entry: 800/245-1138 
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Mtel receives first FCC Pioneer’s Preference 


The FCC has granted Mobile Telecom- 
munication Technologies (Mtel) the first 
final Pioneer's Preference for a two-way 
personal communications system (PCS) in 
the United States. The FCC has allocated 
11 channels for nationwide PCS use and 
has assigned one of these to Mtel, which 
plans to file a formal license application 
for authority to construct the system as 


Recelve only 


P30VD, PaSVD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <13 15 0 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 


soon as permitted by FCC rules. 

The FCC decision assigns SOkHz of ra- 
dio spectrum in the 930MHz band for Mtel 
to build a two-way wireless network called 
Nationwide Wireless Network (NWN). 
The system will allow people to send and 
receive wireless messages using laptops, 
palmtops and hand-held messaging units 
called persona! digital assistants (PDAs), 


N.F. Gain 
(dB) (dB) (dBm) 


Device 
Type 


OGFET $ 44.95 
GaAsFET $109.95 


Price 


P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 OGFET $ 44.95 
P1SOVDA, P160VDA, P170VDA 160-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P150VDG, P160V0G, P170VDG 160-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 168 -20 Bipolar $ 49.95 
P450VDA, P4B0VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VO0G 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830VDG, PS60VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Inline (rt switched) 

SP30VD, SP3SVD, SP40VD, SP45VD 30-35, 35-40, 40-45, 4650 <14 15 0 OGFET $ 74.85 
SP3OVDG, SP36VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 4550 <055 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET $ 74.05 
SP1SOVDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <12 156 0 OGFET $ 66.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar §$ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preampiliier is precision aligned on ARR’s Hewlett Packard HP&S70A/HP348A state-of-the-art noise figure 
meter. RX onty preamplifiers are for recelve applications only. inline preamplifiers are ri switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transcelver 
and power amplitier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range. Pisase Include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


em 
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which are being developed by the com- 
puter industry. NWN will also use 
acknowledgement messagers or pocket- 
size devices capable of returning confir- 
mations of message receipt to senders. 

Upon final licensing, NWN will operate 
in at least the top 300 U.S. markets by 
1995. It is a location-independent system, 
meaning that messages can be sent and 
received without the need to know the city 
in which the other party is located. The 
network will consist of more than 3,000 
base station receivers and transmitters, 
blanketing metropolitan areas and elimi- 
nating the need for users to notify the net- 
work with roaming instructions. 


MobileComm tests 
high speed paging protocol 

MobileComm, Jackson, MS, will begin 
testing the new Flex high speed paging 
protocol technology from Motorola, 
Schaumburg, IL. The technology will al- 
low numeric and alphanumeric messages 
and data transference to be sent at 6,400 
bps. 

The technology will increase the num- 
ber of users per radio frequency, improve 
battery life in wireless devices and help 
expand wireless service offerings such as 
electronic mail; information services; the 
updating of personal calendars to pagers; 
and personal organizers, portable comput- 
ers or personal digital assistants (PDAs). 


Ram Mobile Data completes 
phase I of network expansion 

Ram Mobile Data, New York, has in- 
stalled the 840th and final base station in 
its phase ] network buildout, fulfilling its 
pledge to provide wireless data service to 
more than 90% of the nation’s urban busi- 
ness population by the end of June 1993. 

The two-way shared wireless data serv- 
ice infrastructure was built from the ground 
up. Ram's networks provide coverage to 
more than 6,000 cities in 210 metropolitan 
areas in the United States, compared to 50 
metropolitan areas a year ago. 


Hark’s board comes 
out on top in field tests 

Field tests conducted by Hark Systems, 
Summerville, SC, and Motorola, 
Schaumburg, IL, show an improvement in 
audio quality when the standard TRIB 
board was replaced by the Hark TRAC 
board, which was developed specifically 
for Motorola to enhance the audio quality 
when using the standard centralized inter- 
connect. When the standard board was re- 
placed, data and fax transmission occurred 
at a higher baud rate with fewer errors. 


When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 
150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


SYSTEMS, inc. 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 

a. munications consoles are the most 
} reliable you can buy, and have 

been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 
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News 


New Hampshire police, Motorola install digital FM two-way system 


The New Hampshire state police and 
Motorola, Schaumburg, IL, have installed 
Phase Two of the first public safety digital 
narrowband FM two-way communication 
system. The system includes 100 Motorola 
Astro mobile and portable radios, 
Centracom series II Plus consoles and a 
four-site voting system. 

Phase Two provides coverage in two 
counties in the southeast portion of the 
state, but the long-range plan is to convert 


IBM selects Dataradio as business 
partner for public safety market 

Dataradio, Atlanta, has been selected by 
IBM, Tulsa, OK, to provide mobile data 
systems to the public safety market. The 
IBM Business Partner program has been in 
existence for more than 10 years and pro- 
vides the company with selected applica- 
tion software and hardware offerings that 
provide system solutions for customers. 

IBM chose Dataradio and its Vehicular 
Information Series (VIS) product line after 
completing a comprehensive study of 
available technology. 


the statewide communication system to the 
digital capability. The system will accom- 
modate the public safety digital communi- 
cations standards, known as Project 25, 
established by the Associated Public- 
Safety Communications Officers (APCO). 
The standard will include provisions for a 
common air interface (CAI), trunking, en- 
cryption, data and inter-system signaling; 
although, only the CA] portion has been 
finalized. 


Legge, other investors acquire CES 

The assets, operations and future busi- 
ness of Communications Electronics Spe- 
cialties, Winter Park, FL, have been ac- 
quired by CES Acquisition. CES Acquisi- 
lion is owned by eight individual investors 
led by CES president Richard C. Legge Jr., 
who owns a controlling interest in CES 
Acquisition. 

Legge joined CES in 1985 and was pro- 
moted to president in 1988. He is chair- 
man and president of the new company. 

CES will continue to operate from its 
Winter Park facility. 


First commercial 220MHz 
radio system placed in operation 

The first commercial, five-channel 
trunked 220MHz radio system is operating 
in Houston. The system is equipped with 
mobile and repeater products from SEA, 
Mountlake Terrace, WA, and will be man- 
aged by Repeater Communications. 

The Houston system is the first of sev- 
eral 220MHz trunked radio systems 
planned for construction and operation by 
NNC, a consortium of 220MHz license 
holders, select SMR operators, private in- 
vestors and SEA. Among the cities where 
other NNC 220MHz systems will be con- 
structed are San Francisco, Dallas, Chi- 
cago, New York, Atlanta, Denver and Los 
Angeles. 


Glenayre licensed to provide 
high speed protocol 
Glenayre, Duluth, GA, has been li- 
censed by Motorola, Schaumburg, IL, to 
manufacture equipment compatible with 
Motorola’s new Flex high speed paging 
protocol. Glenayre plans to incorporate the 
technology into new and existing products 
in 1993. 


OUR COMPLEMENTS TO YOUR RADIO 


BATTERY 
PROBLEMS? 


Coreg oe eee 


pa 


Our customers 
agree that the 
RAMSystem is 
the most effective 
ANALYZER on 
the market! 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult 
‘ and it’s all 
available to you. 
Simply contact us. 


Call before you invest... 


BatteryPRO 
Centres Inc. 
P.O. Box 160 H North  -, 
Black Diamond, calf 
AB Canada 1-800-661-9401 


F; 
TOL OHO (405) 933-3283 


SOUND IDEAS FROM 


seceom 


CORPORATION 


1400 Stlerlln Road 
Mountain View, CA 94043 
415/965-8020 
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WHEN YOU’RE BUILDING SOMETHING, 


IT’S IMPORTANT FOR EVERYBODY 
TO BE SPEAKING THE SAME LANGUAGE. 


I. particularly important 


in a situation where the 
various components of a 
project need to be integrat- 
ed to work together — 
like the development of a 
telecommunications 
system, for example. 
Otherwise, efficiencies can 
be lost, standards compro- 


our technical service peo- 
ple working with our 
design engineers from 
Day One. It’s also why we 
use our own full-time 
installation crews exclu- 
sively on every job. 


So whether you need inte- 


gration and optimization 


of additional components 
into an existing system, or 
That’s why at LeBLANC, we've put together a fully design, installation and maintenance of a totally 
integrated group of companies with the skills and new communications network, call LeBLANC. 


experience to manage any job, regardless of size ” 
or complexity. It's why every project team includes Se aeioer vee eget bid THING 


L & R Communications, Limited 


LeBLANC Communications Inc. 
(800) 831-0974 


mised and dollars wasted. 2 


Members of the @) LeBLANC Group of Companies 
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Lesson No. 1: Follow the money 


By Robert H. Schwaninger Jr. 


I’ve been writing this column for about 
six months, and it occurred to me that I 
haven’t provided you with my handy- 
dandy, never-fail method of tracking 
regulation. 

With a few simple tips, you too can start 
to find the path of logic that winds myste- 
riously among the jungle of special and 
government interests. It all starts with Les- 
son No, 1: Follow The Money. 

Grab your pith helmet and butterfly net, 
and follow me! Mind you, it isn’t always 
easy. Sometimes the wilder (and richer) 
animals can eat you alive when you are on 
a special interest safari, especially if your 
business is the bait. But maybe if you are 
able to analyze what's going on, you will 
be less vulnerable to attack. 

Let’s start with a simple case. 

A two-way dealer gets a chance at a new 
customer who wants to buy 25 new radios 
to operate on a pretty clean frequency. The 
first thing the dealer is going to do is to sell 
the radios with the best performance and 
the biggest profit margin. See? Simple. The 
transaction all makes sense if you follow 
the money. 


Frequency coordination 
The dealer calls NABER* to find a fre- 


quency and is recommended one that is 
fairly good, so the dealer decides to li- 
cense it in his name rather than the 
customer’s name. The dealer figures he 
might be able to load a few more users 
onto it. The dealer is acting in his eco- 
nomic self-interest when he gets a private 
carrier license. 


es 


The question is, how 
can Congress make 
megabucks out of 
megahertz and not rock 
the re-election boat? 


{ESE Sa ey 

NABER is acting in its self-interest 
when it charges the dealer a premium for 
private carrier status. This value-added 
transaction makes sense if you follow the 


money. 
NABER is able to recommend that fre- 


*NABER is the National Association of Business and 
Educational Radio, an Arlington, VA-based trade asso- 
ciation that coordinates frequencies for the Business 
Radio Service. 


BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 

FAX 708/924-9078 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
e\VVHF Low Band to 300 watts 
® VHF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
0 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 


* True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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quency because it is a certified frequency 
coordinator. The FCC, the federal agency 
that used to coordinate frequencies for free 
and lost its shirt doing it, certified NABER, 
among others, to do the job on a more-or- 
less exclusive basis. 

That way the coordinators could make a 
dollar and the FCC wouldn’t have to spend 
any more money doing pedestrian things 
such as frequency coordination, Its time 
would be better spent deciding such issues 
as whether rats can get cancer from RF 
energy emitted by electrical lighting dim- 
mer switches. 

The frequency coordination system 
saved the FCC a bundle, Thousands of 
hours that previously were devoted to co- 
ordinating frequencies were made avail- 
able to unsnarl the point-to-point micro- 
wave applications, to process lottery ap- 
plications from the application mills and 
to write speeches to Congress about spec- 
trum auctions—another money-maker. 


Free labor—dealer pays 

The best part of it is that the FCC gets 
all this free labor from the frequency coor- 
dinators and the dealer pays for it. This 
arrangement explains why the FCC has 
been one of the frequency coordination 
system’s biggest fans, if you remember 
Lesson No. 1. 

When the FCC found that there was 
some slack left after farming out the fre- 
quency coordination duties, the question 
arose regarding what to do with this avail- 
able, albeit limited, manpower. 

The agency could have stepped up its 
efforts in enforcement, but there’s no 
money in that. The fines are too low, the 
cost is too high and the forfeitures just get 
dumped into the U.S. Treasury. Besides, 
every time the FCC levies a really big fine, 
it’s against a really big company with re- 
ally noisy lobbyists on Capitol Hill. 


Where Congress comes in 

That brings us to Congress. 

Congress has decided that the FCC can 
make money. It’s got something that ev- 
eryone wants: radio spectrum. The ques- 
tion is, how can Congress make megabucks 
out of megahertz and not rock the re- 
election boat? 

Simple. 

First, install filing fees. They look some- 
what neutral, and they don’t cost anyone 
too much. 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC, 


What’s “un-conventional” about Maxon’s new 
800 MHz transceiver? This exciting portable 
is priced LOWER than our competition’s 
“dispatch only” models — without sacrifice 

to quality or features... 


Introducing the TP-4800 
Trunking Portable. 


The TP-4800 is LTR® compatible, offers a variety of 
scanning modes, automatic free system ringback and full 
telephone interconnect. Quick system access and increased 
range enhance the overall value of the radio. 


Features include a backlit alpha-numeric LCD display, 
dual-function keypad (user friendly and compact) and 
phone mode with “one touch” send and ringback for 

user convenience. A die-cast aluminum cabinet protects 
the radio under tough working conditions, assuring years 
of dependable service. 


High quality... Low Cost. The TP-4800 from Maxon. 


This “un-conventional” portable comes with Maxon’s 
“conventional” commitment to satisfaction. Call us today 

for more information on the new TP-4800 or any product 

in our line of quality, cost-effective communications equipment. 


maxen 


A World of Communications 


Business Radio Division 
10828 NW Air World Drive * Kansas City, Missouri 64153 
1-800/821-7848, ext. 606 * Fax: 816/891-8815 
LTR is a registered tradename of E.F. Johnson Company 
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Second, increase the level of fines. If 
the FCC isn’t going to enforce its rules 
very often, it might as well make a good 
retum when it does. 

Third, talk about user fees. Again, it 
sounds neutral, and most licensees would 
go along. 

Finally, start the ball rolling on spec- 
trum auctions, the alluring mother lode of 
payouts for the federal government that 
might result in gazillions of dollars pour- 
ing into the U.S. Treasury. 


Problems 

Wait. 

There's a problem. 

If Congress auctions spectrum for broad- 
casting, the broadcast media will bury them 
alive in bad press. That could affect cam- 
paign contributions. 

Okay, give broadcasters an exemption 
based on say, the First Amendment. 
Sounds noble, although no one really 
knows what the heck Freedom of the Press 
and Freedom of Speech has to do with the 
entire discussion. But, no matter. Sounds 
good, particularly to the broadcasters. 

Wait. 

There’s another problem. 


then try a Monark heavy duty radio of QUALITY. 


* Five watts of RF, SMD PC board, super strength diecast alloy frame, 
high impact polycarbonate housing, no squeaks or groans. 


* Basic 4 channels, but highly accessorized, good looking yet tough as 


a junk yard dog, VHF or UHF. 


Order today and select your radio from the ... 


;) 
Monarly international corp. 
10735 N.W. Ambassador Drive 
Baaes Kansas City, Missouri 64153 


Ph. 816-891-0700 Fax. 816-891-0888 


TOP SHELF 


Heavy Duty 
Crystal Controlled 
Reliability 


TOP SHELF !!! 


Local politicians are the ones who rally 
the Elks and the Optimists and the Ladies 
Auxiliary to throw those campaign bashes 
that mean money and votes for members of 
Congress. Better give local governments a 
break, too. 

All right. The stage is set for auction 
authority. Now all Congress needs is a little 
spectrum to sell and the lucre can start 
rolling in. So, where do they look? 


Federal government spectrum 

How about all those megahertz being 
used by the federal government for who- 
knows-what, and they aren't telling (na- 
tional security, you know). Actually, they 
probably do tell Congress, but the informa- 
tion is contained in one of those thick, 
multi-volume reports sent over by the 
NTIA**, and Congressmen haven't the 
time to wade through it. 

The important thing is that no one will 
ever sit down and figure out how much the 
spectrum will cost the federal government 
in lost resources. Instead, the only number 


**NTIA is the National Telecommunications and 
Information Administration, a federal agency that ad- 
Ministers radio spectrum allocated for federal govern- 
ment use. 


bbe 
TTT) 


ff bargain basement crystal 
radios have you fed up... 


Presently selecting dealers, 
Call for the name of our REP. 
in your area. 
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that will be bantered about will be how 
much money the auctions might make. 

There's only one little hitch in the 
scheme. 

Congress doesn’t want this to look like 
a giveaway to the largest operators. They 
have to do something, create some legisla- 
tion, that will enable the small or minority 
operator to participate in the lottery. 

But if they do that, Congress might re- 
duce the amount of money to be made on 
the auctions. They might also be forced to 
wait for their money as smaller entities 
pay over time. And where do they draw the 
line between small operators and big ones? 
In short, they’re stuck. 


Passing the buck 

But Congress is never really stuck, They 
will simply pass a bill that speaks in terms 
of preserving the rights of small and mi- 
nority operators and leave it up to the FCC 
to figure out how the system might work. 
The FCC will be stuck, 

That is, unless the FCC creates some 
independent, certified group to solve the 
problem for them by creating industry con- 
sensus through panel discussions, round 
table meetings and membership seminars. 
In sum, the FCC might create something 
like a frequency coordinator to organize 
the business of auctioning spectrum. 

The new auction coordinator will start 
out with high-sounding ideals and goals, 
but will eventually succumb to self-inter- 
est. It won’t be the auction coordinator’s 
fault. Jt’s just the nature of business, even 
the allegedly not-for-profit business. 

When self-interest takes over, the auc- 
tion coordinator maximizes its resources 
by ensuring that the entities best able to 
pay for dues and services wind up with the 
best deal. This means that, eventually, the 
small two-way radio dealer will pay for it. 

Mind you, most of the foregoing de- 
scription is merely speculative. It might 
happen this way (some of it already has), 
and it might not. 

This discussion is only a hypothetical 
lesson in tracking regulation. We just ap- 
plied Lesson No. 1: Follow The Money. 
We also got a good look at Lesson #2: Pass 
The Buck. 


a2 


Nobody serves the territory 
like Meridian. 


From the Mexican border to Santa Maria, Meridian has Southern California covered in 
sites and service. 

Our locations are among the most sought after sites in the land. Important features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs 
are there for the pickens. Many offer conventional and trunked community repeaters, with 
engineered and combined antenna systems to boot. 

This kind of coverage combined with our down home way of doing business has been a 
family tradition since 1956. And as Meridian continues to grow — adding new sites and 
capabilities — you can rest easy knowing Rich and Jack Reichler are here to help. Just call 


our new toll free number, (800) 400-SITE. : ‘ ‘ 
We're on your side partner! Great sites, great service, since 1956. 


e e e a 
Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)888-7000 © (800) 400-SITE (7483) ¢ Fax (818) 888-2857 
Visit us at Mobile Communications Market Place, September 28 thru October 1, 1993, Booth #102. 
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Readers’ choice 


Of all the new products and services in the February issue, the ones reprinted here 
generated the most reader requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more information on them: Just circle 
‘the corresponding Fast Fact Card number on the card found in the back of this issue 


Phone patch offers 
DSP voice recognition 


and mail the card to us. 


Dataradio starter kits allow mobile ra- 
dio users, SMR system operators, system 
integrators and software developers to 
gain experience with mobile data at a 
minimum expense and with the flexibil- 
ity of using a wide range of radios. The 
kit comes with step-by-step instructions 
to set up a simple mobile radio network. 
The VIS24 starter kit works with the 
E. F. Johnson 8605 and 8600 series, as 
well as with any conventional two-way 


Mobile data starter kits work with many radio models 


tadio system, with or without repeaters. 
The VIS24 kit includes one 24F3MRM 
mobile radio modem, one BDLC-1 single 
port base station datalink controller, 
DRSETUP configuration software, an 
MTA modem test adapter for modem and 
radio alignment, radio interface cables 
and a documentation package. The VIS 
system also provides for an “open archi- 
tecture” system design. 
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The RTU-250 uses an adaptive hybrid 
to convert the four-wire audio from the 
transmitter and receiver to two-wire au- 
dio for the phone line. It automatically 
matches any phone line at all voice fre- 
quencies simultaneously to provide a 
broadband null with no oscillation in full 
duplex systems. Set-up is simple with the 


phone patch from JPS Communica- 
tions; neither the VOX nor the adaptive 
hybrid require any adjustments. 
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D&L COMMUNICATIONS 
TWO-WAY WHOLESALE 


(A division of D&L Communications, Inc.) 


TWO-WAY 


We stock more 


WHOLESALE quality top-grain 

DISTRIBUTION leather cases, 
than 

OF GE PRODUCTS in tte aun 


Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. ig 
@ |mmediate delivery from large inventory. & 
@ Two day delivery on set up orders 

@ Logo imprinting. @ Low pricing. 


ff you're not getting this kind of service 
... Call today. 


* Multi-Million Dollar Inventory 


¢ New and Used, Buy and Sell 


¢ New Dealer Packages 


. ss 


ca\c i y 
Your one-call supplier BE [= Electronics, Inc 


for Hard Protection 2655 Gardner Road, Broadview. IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
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Five Star 


Soho Dealer 


Sc89°9¢C¢-OOS8'T 


Premier 
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MORE or LESS 


PolyPhaser’s Bulkhead System Standard Entry Panel 


Compare PolyPhaser’s Bulkhead coax cable entry 
system to the standard entry panel and the logical 
choice based on features, function and price is the 
Bulkhead System. 3,5,8,10,16 & 24 ports stocked. 
UPS shipable. 


Compare our features: 


@ Multi-port panel of structural 1/8" copper 

@ Entry boots - one size fits all to 3-1/8" 

@ Built-in weatherized grounding kits 

@ Easy fit for 16"0.c. studs (no framing needed) 

@ 30% lower overall cost than standard entry panels 


Compare functions: 


@ Low inductance grounding for lightning protection 
W@ Low inductance coax protector mounting 

@ Universal protector mounting plates 

@ Weather/corrosion proof conductive joint compound 
@ Copper cleaning kit 

@ 10 year warranty 


There is no comparison - so why pay more for less! 


1500 models of coax, power and twisted pair protectors ... 
plus Uphtalog EM and grounding atioe Sm: 


| v a Sesh kancret st) & 
CORPORATION ® 2225 Park Place . P. 0. ‘Box 9000 . ine ETy ee 
© | alesse te 
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Dual directional coupler operates between 200MHz to 6GHz 


The DDC-HP-201-602- 1-30 ultra-broad- 
band dual directional coupler from RF 
Power Components operates in 200MHz- 
6GHz frequency bands. Measuring 5.5" x 
1.6" x 1.05", the coupler is ideal in power 
monitoring and power sampling applica- 
tions and operates with CW power of 
500W from 200MHz-!GHz, 250W from 
1GHz-4GHz and 100W from 4GHz-6GHz, 
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Paging terminals interface with analog, digital facilities 


DEUEEORGnads 


The Prism series of paging terminals 
feature integrated voice messaging with 
custom prompts, timed alpha delivery in- 
cluding operator entry of recorded alpha 
messages, fax delivery of message logs and 
TNPP networking. The system from TGA 
Systems includes several TNPP network 
trunk concentrators and TNPP network 
managers that are compatible with most 
contemporary paging terminal systems and 
interfaces with both analog and digital 
trunk facilities. 
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Frequency converter covers 
bands from LOMHz-1,000MHz 


The FTA-400 full-duplex frequency con- 
verter connects modulation-compatible, 
but frequency-incompatible, wireless sys- 
tems with each other, The FTA-400 is in- 
serted at any appropriate point between the 
RF transceiver and modem. It can accept 
two frequency inputs (transmit/receive) 
and convert to any two other frequency 
outputs, as long as all are within the unit's 
overall frequency range. The converter 
from Frequency Products is available in 
1OMHz-S500MHz and S500MHz-1!,000MHz 
frequency ranges. 
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Levan 


are sprouting up 
all over North America 


am 3 
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Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 

them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTO. 


Bomar answers the call for excellence with high performance 
crystals designed for today’s pagers. Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift .001 per cent in one year. We guarantee it. We also guarantee 
Bomar Crystals will outlive the pager. Check us out. 


201 Blackford Avenue + Middlesex, NJ 08846 P.O. BOX 186, 21 HOWARD AVE. ELMIRA, ONT. CANADA N3B 226 


TEL (519) 669-5421 FAX (519) 669-8912 
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With the Mini-Com, what 2%. 


# @RELM 


RELM ‘Pr | 


qa 


® 


CHANNEL 


1 a4 m™ 
RELM ( 


TX/BZ 


* SL/SM Series actual size — 1.5" x 5.75" x 7" 
* SM Series features 16/99 channel scanning 


MSG 


PT actual size — 
5.75” x 2.25" x 1.25" 


with very easy, user friendly operation 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com* Plus Series from 
RELM Communications! It's the smallest, most compact 
radio series we've ever introduced. 


But, what you get are powerful, versatile radios that 
deliver all your communication needs with incredible 
ease of operation...all at very affordable prices of around 
$500.00 or less!* 


What more do you get? Just look at some of the 
features that will help make the Mini-Com” series SL & 
SM Mobile and PT Portable radios some of your best 
selling products: 

A Power for strong, far reaching signals. 

Mobile: 40 watts VHF/25 Watts UHF 

Portable: 5 watts VHF /4 watts UHF * 

Two-Tone Sequential is built-in to the SL & PT 
radios. Great for Talk-Back Paging applications. 
CTCSS and DCS (standard & inverted) are built- 
in, too! 

Two control knobs for easy, user friendly 
operation. 

6 channel capability in the SL & PT with detents 


7707 Records Street 
Indianapolis, IN 4622 
= 1-800-821-2900 


COMMUNICATIONS 2% AN ADAGE COMPANY 


* Manufacturers suggested retail price: SMV4)-$512.00, SMU25-9525.33 


for accurate, tactile control. The SL mobiles also 
feature programmable beeps and bright, easy-to- 
read LED channel indicators. 


16 or 99 channel capability in the SM scanning 
mobile radio with an easy-to-read display and 
very simple operation with user selectable 

features like scan list, priority and talk-around. 


Rugged die-cast construction and surface mount 
device technology for outstanding durability and 
performance. 


4 A full complement of options, including DTMF 
capability. 
4 Now witha 2 year parts & labor warranty! 


But, what if your customers want more? Fine. RELM 
offers the RSP Series portable radios and the RM Series 
mobile radios with enough power, channel capability 
and features to satisfy the most ravenous high tech, 
power hungry appetite. And, all RELM radios carry our 
same firm commitment to quality. So, when you need 
two-way radios, call RELM Communications, Inc. 


We've got the equipment you need! 


SL ees 
SM Series & 


IML, SLL25-$498.33, PT Vit-S448.5. PTL46-Nat for sale pending FCC approval, Your price may vary. 


New products 


Paging encoder supports TNPP protocol; encodes POCSAG, Golay 


Model 61 network access paging en- 
coder is an automatic encoder that allows 


a paging transmitter to serve as a simple 
TNPP network node. The paging encoder 
from Zetron receives TNPP data over the 
network link and encodes POCSAG and 
Golay digital pages. It is equipped with 26 
kilobytes of buffer space so pages will be 
efficiently queued when the paging chan- 


nel is busy. 
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Siemens and the sun. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently, to 
radio and television stations broad- 
casting all day—you'll find Siemens 
solar modules providing continuous. 
dependable power. 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations. 


SZ 


D's 


For quality photovoltaic products, 
backed by a company that can give 
you the support you need, anywhere 
in the world. make the intelligent 
choice. Insist on Siemens. 


For complete information contact: 


Siemens Solar Industries 
P.O. Box 6032 

Camarillo, CA 93011 

Tel: 1-800/272-6765 
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Dec power systems come 
assembled, wired, tested 
De power systems in 12V, 24V, 48V 
and 130V from Ratelco are shipped as- 
sembled, wired and tested in a variety of 
frameworks. Fuse and circuit breaker pan- 
els, ground bars, relay racks and other 
components are additional options. 
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Quartz crystals measure 
4.7mm to 8.00mm in height 


The UM series of 
Miniature quartz 
crystals cover the 
10MHz-160MHz 
frequency range. 
The crystals from 
Mercury United 
Electronics are distinguished by crystal 
holder height: the UM-1! is 8.0mm, the 
UM-S measures 6.0mm and the UM-4 is 
4.7mm. Calibration tolerance +10ppm at 
25°C and frequency stability + 1Oppm be- 
tween —10°C to +60°C is standard. 
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Alphanumeric paging software 
allows 250-character message 

Alfie-Jr. is a Microsoft Windows com- 
patible version of Evtek’s DOS message 
center program for alphanumeric paging. 
Alfie-Jr. allows the user to enter a 250- 
character message and automatically send 
it to one or more people in the built-in 
database. The Tollsaver feature prevents 
unnecessary redialing, and a date and time 
stamp can be attached automatically to all 
messages, The program comes with a 30- 
day guarantee and an 800-number for prod- 
uct support, 
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Module converts radio into 
trunking radiotelephone 


The RTX 7530 
mobile control 
module converts 
Patriot-150 VHF 
and RPM-450 
UHF mobiles into 
trunking radiotelephone, radio trunking 
dispatch systems or both. When the RTX 
7530-enabled Patriot mobile is connected 
with the RTX 6000 series repeater control- 
ler, the user can make local radio dispatch 
calls and local, national and international 
telephone calls. 
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Wevelistened 
to the future, 
and it sounds 
alot like... 


Now. 


As distributors of mobile 
telecommunications equipment, 
like GE’s EDACS, ORION 

and MONOGRAM lines, 

we'll connect your business 
with the future.. now, 


GENERAL 


COMMUNICATIONS 


Because vour business takes vou evervwhere. 


5157 Anton Drive * Madison, WI 53719 
tax 608 274-2080 * 608 271-4848 
800 356-3200 


Hori sano EDACS 


See us at Booth 1022 in Philadelphia. 
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| EM-300 Shown 
"Actual Size 


NE j Our smallest Ear-Mike yet, the EM-300 delivers the performance 

; you expect in a size that may surprise you. The easy to conceal 
unit is a discreet 1" long, 1" wide and %" thick. But it contains all the power 
you need for covert communications, 


The EM-300 features an exclusive signa! shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required. The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9600 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 
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New products 


Termination panel has 
built-in LTR trunking format 
IDA mode! 20-27 tone remote termina- 
tion panel has the LTR protocol factory- 
programmed within its microprocessor so 
that any standard tone remote controller 
can be used to control E, F. Johnson Chal- 
lenger radios through the mic jack via the 
serial port. Other features include PC pro- 
grammability, 2- or 4-wire audio, | 1-func- 
tion tone decode, 10 outputs, local mic jack 
and a rugged metal case. 
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Mobiles offer 99 channels, 
scanning, CTCSS, DCS 


2 oy 
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Uniden’s IMU3100KT and 
IMH4100DT are 99-channel synthesized, 
dash-mounted, two-way mobile radios that 
feature scanning. multiple CTCSS and 
DCS. The IMU3I100KT covers the 
450MHz-470MHz trequency range and 
offers 30W of power. The IMH4100DT 
covers frequencies between 150MHz and 
174MHz and boasts 40W of power. Both 
mobiles meet or exceed the Mil. Spec, 810 
C, D and E requirements. 
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Wireless telemetry system provides 
analog, digital data transmission 


Model 5007 telemetry system from 
Solid State Electronics uses 1 to 5 FM 
transmitters and FM reccivers to provide 
data acquisition. The design is solid-state 
and is a solidly encapsulated wireless sys- 
tem for remotely transmitting 1 to 5 chan- 
nels of analog and digital data. This is a 
reliable and convenient wireless method 
of extracting measurement data from sys- 
tems that are in severe rotary, linear, vi- 
brating or complex motion. 

Circle (410) on Fast Fact Card 


REPLACEMENTS FOR: TWO-WAY RADIOS ¢ CELLULAR PHONES 
CAMCORDERS ° LAPTOP COMPUTERS * POCKET PAGERS 


BATTERIES-CHARGERS 


rWO-V 


“WA LY 


ace ee 


Powerpac* 


MADE IN USA 


y am Baar i, CC FFI A "FE €& 
) a ae)! VY@rar:T i % 
F Ge Be ff LD we WEF LE Be 


29-11 Parsons Boulevard, Flushing, N.Y. 11354 
In U.S. & Canada Call Toll Free (800) 221-0732 ¢ In NYS (718) 961-2103 ¢ FAX: (718) 461-1978 
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE 


Prices and specifications subyect to change wiihout notice 
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Santa Fe Distributing (immenbaide ddeaauaein 

has all your Converter features vibration-proof design 
Cable, Combining, 
and Antenna needs! 


The industrial series 15 model ICT2412- 
15AS from ICT is a ISA converter with a 
vibration-proof design. The circuit board 
features conformal coating to ensure mois- 
ture resistance, and the use of a terminal 
block guarantees a reliable wiring connec- 
tion, Other features include a compact case 
and easily accessible mounting holes. 
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Air dehydrators work in parallel operations 


Environmental Technology’s ADH- 
2COM waveguide air dehydrators can be 
paralleled for applications: one dehydrator 
pressurizes while the second is held in 
standby. The dehydrators communicate 
with each other though RS-422 serial com- 
munications ports, thus providing coopera- 
tive operation and equalizing air pump 
operating times while increasing air flow 
in the event of excessive leakage. 
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Link allows pages to be sent to remote transmitters 


transmitter over a low-cost, dial-up tele- 
phone connection. A “master” DiaLink is 
installed at the paging terminal, and a “re- 
mote” DiaLink is at each paging transmit- 
ter to be remote-controlled. A maximum 
of 16 telephone numbers can be dialed by 
the master DiaLink. The unit is program- 
mable by Touch-Tone, allowing the tele- 
Zetron’s model 63 DiaLink is a small phone numbers to be changed by the owner 
paging terminal accessory that allows a from a telephone. 
paging terminal to control a remote paging Circle (413) on Fast Fact Card 


ite ENE OWN 


° Duplexer/Combiner .. WWE DOIT BETTER! 


° Cable FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss Transmitter Combiners 


line of CELWA VE: 


* Receiver Multicoupler Systems 


Y v * Coaxial Cavity Filters 
* Duplexers 
Investigate this complete line of 


SANTA FE Distributing, Inc. high performance products today! 
, HC. 
PHONE 817-848-4435 
9640 Legler Rd., Lenexa, KS 66219 FAX 817-848-4209 


913-492-8288 

FAX: 913-894-2136 WEEO)M 
1-800-255-6595 PRODUCTS, A\ onli 
PO.BOX 21145 * VWACO,TEXAS 76702 


Circle (74) on Fast Fact Card Circle (75) on Fast Fact Card 
80 Mobile Radio Technology September 1993 


THE WORLD'S FINEST PROFESSIONAL ANTENNAS FOR 


SCALA 900 MHz MULTIPLE ADDRESS RADIO SYSTEMS 


Enjoy top performance and maximum reliability from your 900 MHz Multiple Address Radio System, using Scala/Kathrein 
fixed-station antennas. The full range of directional and omni types includes collinears, panels, logs, yagis, slots and half-parabolics. 
Most models include rugged fibreglass radomes to insure reliable operation in icing conditions, a yery important consideration at 
900 MHz. Designed by Scala and Kathrein, manufactured by Scala in the USA and backed up by Scala's 35-year reputation for the 
finest customer service, these antennas are "preferred by professionals" around the World for optimum system performance. 


We will gladly help with antenna selections and array designs to meet your special needs. 


OMNIDIRECTIONAL ANTENNAS 

Model Gain Bandwidth 

UBO-900 (K-7511641) 0 dBd 860-960 MHz Radome-protected Collinear Dipole Array 
OGB3-900 (740-251) 3 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB6-928 (740-195) 6 dBd 928-953 MHz Radome-protected Collinear Dipole Array 
OGB6-900 (K-7516641) 6 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB9-900 (740-189) 9 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
SL-8 Paraslot® 11.5 dBd 928-953 MHz Radome-protected Eight-Bay Slot Array 


DIRECTIONAL ANTENNAS 

Model Gain Bandwidth Pol Type 

TY-900 10 dBd 890-960 MHz 20 dB YAGI 

RY-900 10 dBd 890-960 MHz 20 dB Radome-protected YAGI 
CL-900 8 dBd 800-960 MHz 35 dB Radome-protected LOG 
LP10-900 (K-732261) 10 dBd 790-960 MHz 25 dB Radome-protected LOG 
BP6-900 (A-6335641) 6 dBd 870-960 MHz 25 dB Radome-protected PANEL 
BP9-848 (740-217A) 9 dBd 790-960 MHz 20 dB V Radome-protected PANEL 
BP11-875 (740-028) 11 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP13-875 (A-633061) 13 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP16-875 (740-215) 16 dBd 790-960 MHz 20 dB Radome-protected PANEL 
MF-900 14 dBd 890-960 MHz 23 dB MINIFLECTOR® 

PR-900 18 dBd 890-960 MHz 25 dB PARAFLECTOR® 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580, Medford, OR 97501 (USA) Phone: (503) 779-6500 Fax: (503) 779-3991 


Circle (76) on Fast Fact Card 


pS! 


New products 


Alarm panels feature built-in wattmeter, 3.5-inch meter display 


Sao | 


The PMIC!S one-channel and PM5C1S 
five-channel alarm panels feature high 
VSWR and a built-in wattmeter. The 19- 


inch panels mount directly inside most 
base station cabinets and can be powered 
directly from 120Vac or 12Vdc. The alarm 
panels from Telewave operate as in-line 
wattmeters measuring forward and reverse 
RF power with readings displayed on a 
3.5-inch meter. 
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Omnidirectional, directional yagi antennas feature gold-anodized mounts 


Antenex expands its base antenna prod- 
uct line with omnidirectional and direc- 
tional yagi antennas. The omnidirectional 
fiberglass base antennas have a gold- 
anodized mounting sleeve and a strong 
filament-wound fiberglass radome. Mod- 
els are available in unity, 3dB and 5dB 
versions. 

The directional yagi antennas have a 
computer-optimized design and are made 
of completely welded gold-anodized 6016- 
T6 aluminum. Models are available in 
6dBd, 7.1dBd, 9dBd, 9.2dBd, 10.2dBd and 
11dBd. 
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Police/Fire Comparator Display 


Lowband portable covers 
30MHz-50MHz frequencies 

The Patriot lowband RTX-050 portable 
radio from Ritron offers 11-channel capa- 
bility, 5W of power, channel scan feature, 
tone-coded squelch, digital coded squelch 
and two-tone sequential decode. The radio 
measures 6.75" x 2.5" x 1.5" and weighs 
18 ounces with the battery. It covers the 
30MHz-50MHz frequency band. 
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Software manages cellular usage, 
eliminates scare when bill arrives 
The BudgetWatch software module al- 
lows the cellular carrier to assign budget 
limits for their subscribers’ usage through 
an automated system. Once a user reaches 
80% of their budget, BudgetWatch will 
inform the user of their current balance 
and that they have 20% usage remaining. 
BudgetWatch from Subscriber Comput- 
ing also allows an individual with a lim- 
ited credit history to set up a monthly bud- 
get to ensure they do not exceed their abil- 
ity to pay. The module can accommodate 
any budget dollar amount for each phone. 
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How To Tell If Your Base Station 


Indfan Hi11 Minm! Heights 


Calhoun Hal} 


Williemson Ad 
Greenhills 
Engineers 
Glendale W.T. 
Calhoun Hall 
Come Center 


Come Center 
Indian HILT 
iam! Heights 
Calhoun Hall 
Greenhills 
Loveland WT. 
Kt St Joseph 


Comm Center 


Greenhiliz Vote 
Ki lford 
Calhoun Hall 


Engineers Comm Center 


Hlasltown 


Harrison Mian! Heights Vote 


Cathoun Hal) 


Hlamitown 


Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console, It 
can be used locally or remotely with leased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Lr 


Combined Technologies, Inc. 
(513) 595-5900 
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Needs A Newmar Power: Pac... 
Pull the Plug. 


If your communication semen POWER - PAC 

system dies when you Sa 
have an interruption in 

AC power, you need the 

NEWMAR Power-Pac. It's 

a 20 amp power supply 

with a built-in back-up battery which acts as an 
uninterruptible DC supply when AC power is down. 


The Power-Pac's sealed deep cycle 7 amp/hour battery is 
normally floated at full charge by the supply. If AC 
power is interrupted, the battery cutomatically takes 
over powering the radio. This assures your 
communication system is up when it is needed most- 
during a power outage. 


Power-Pac, when operating on batiery back-up can 
power a 25 watt radio for up to two hours, based on a 
20% tx/rx duty cycle. Indicators on the front panel alert 
the operator to system status. 


Get your base station ready for the next power outage — 
Use a Power-Pac 


= 
AN és "] Phone: (800) 854-3906 


27 yoy yy Fax: (714) 957-1621 
RELIABILITY BEYOND COMPARE 
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New products 


Compact GPS unit stores as many as 99 destinations 


The KX-G5500 global positioning sys- 
tem (GPS) receiver from Panasonic offers 
full navigational functions and an internal 
memory that stores as many as 99 
waypoints (destinations) plus nine 
preprogrammed routes. For use on land or 
off, the five-channel receiver can display 
latitude, longitude and altitude. The re- 
ceiver measures 5'/." x 2°46" x If" and 
weighs 11.6 ounces. 
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Battery charger offers 
interchangeable cups 

The Multi-Charger from Multiplier has 
a base unit with interchangeable cups to 
condition and rapid-charge two-way radio 
and cellular phone batteries. Other features 
include optional deep discharge condition- 
ing; conditioning and charging of nickel 
metal hydride batteries; and ac/dc adapters 
for home, office or vehicle charging. 
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Software simplifies base station antenna calculations 


RF Tools software program from An- 
tenna Specialists helps communication 


sound Technology 


system designers and operators with base 
antennas calculate and tailor antennas to 
their own system requirements. Three 
disks are included: Dxplot permits precise 
calculation of beamtilt coverage; Patplot 
displays and plots digitized base antenna 
patterns; and Antplot develops patterns for 
side-mounted base antennas. The pro- 
grams are available on 5.25-inch IBM- 
compatible disks, or they can be down- 
loaded through Antenna Specialists’ re- 
mote bulletin board system. 
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Scanning portables offer 
16-channel capabilities 

The SPH516DT 5W VHF and the 
SPU416KT 4W UHF are 16-channel scan- 
ning portable radios from Uniden. The 
VHF model covers 1SOMHz-174MHz, and 
the UHF model covers 450MHz-470MHz. 
Both models are synthesized and feature 
high/low power switch, a programmable 
battery saver and multiple CTCSS and 
DCS. Other options are DTMF keyboard, 
heavy-duty battery. battery pack for alka- 
line cells, trickle or rapid chargers, speaker 
microphone and a narrowband IF kit for 
12.5KHz channel spacing. 
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ARE YOU IN CONTROL OF 
YOUR COMMUNICATIONS— 


Working for You TT 


The Sonic Throat 
Microphone allows 
hands free 
communication in high 
noise, severe 
environments. Police 
Special Operations and 
Fire Hazmat Teams can 
maintain radio contact 
under adverse 


Keep Your System 


EFFICIENT 
INEXPENSIVE 


These devices allow regular telephone service 
to be extended from or to remote sites. 


conditions. 


Sonic Communications Inc. 

4 Colonial Center Box 287 

New Ipswich, N.H. 03071 USA 
Tel: 603-878-1944 Fax: 603-878-1773 
Toll Free: 800-688-1944 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Visit us at WCE, Booth 1006, 
84 Mobile Radio Technology September 1993 
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A Wireless Telephone 
System Is A Must 


Available Immediately 


Send for FREE copy of DataCom's 
full line of Radio Products. 


DataCom 


Systems, Inc. 


$20 No. 30th * P.O. Box 3485 © Quincy, Ik 62305 U.S.A. © Tel; (217) 222-0160 + Fax: (217) 222-0912 
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ATTENTION 


PUBLIC SAFETY ANNOUNCEMENT 


Tampering with Motorola’s 
Communication Technology is 


Nothing Short of a Crime. 


Motorola has been at the forefront of communications 
technology for more than 60 years. Today, we offer a 
greater array of communications products than ever 
before. We are proud of our products and the vital 
services they bring to our customers which are of 
unparalleled public importance. 


Theft of communications services and so-called 
High-Tech piracy threaten the entire communication 
industry's reputation for reliability. This conduct 


not only damages the reputation of Motorola, Inc. 
and the communications industry, but undermines 
the very integrity of America’s public and private 
communications services. 


Motorola intends to combat this conduct by 
aggressively maintaining and enforcing its proprietary 
rights to its hardware and software technology. Anyone 
who has knowledge of illegal activities or has questions 
concerning such activities is urged to contact Motorola 
Inc. immediately at 1-800-325-4036. Contacts will be 
kept confidential and may be made anonymously, 


@) MOTOROLA 


@) and Motorola are trademarks of Motorola, Inc., © 1993 Motorola, Inc. 
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New products 


Telescoping tower offers portable tower solution 

The GME telescoping tower is 15'6" in its closed position on 
the trailer and weighs 157 pounds. The trailer that the tower is 
mounted on is equipped with outriggers to stabilize the tower in 
high winds. By using a hand-cranked winch system, the 50-foot 
tower can easily be erected with minimum time and manpower. 
The tower uses stainless steel bolted assembly rather than welding 
for strength and durability. 
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Base station antennas withstand 
150mph wind without ice 


Power Master heavy-duty, high-gain, omnidi- 
rectional fiberglass antennas feature a “coo! blue” 
design that blends with the skyline and absorbs 
the rays from the sun to assist in de-icing the 
antenna. The antennas’ strong interwoven fiber- 
glass housing withstands wind loading of as much 
as 125mph with '/:-inch of radial ice or 1SOmph 
wind loading without ice. Telewave models in- 
clude ANTI50F6, 138MHz-174MHz, 6MHz 
bandwidth and 6dB gain, ANT220F6, 216MHz- 
225MHz. 9MHz bandwidth and 6dB gain; 
ANT450F6, 450MHz-470MHz, 20MHz bandwidth. 6.2dB gain; 
ANT4S0F10, 450MHz-470MHz, 20MHz bandwidth and 10dB 
gain; and ANT860F10, 806MHz-866MHz, 60MHz bandwidth and 
10dB gain. 
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For all your remote power needs: 


TN SOLAR ELECTRIC 
EJ =} sp ECIALTIES CO, 


P.0. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 
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Crimp plugs fit land mobile, cellular equipment 

The RFU-600-6 mini-UHF crimp plug for RGS8/U cable is 
machined from solid brass, nickel plated and has a gold-plated 
brass crimp pin. The cable crimps both the pin and the shield 
crimping to the ferrule stud of the connector. 

The RFU-600 field installable mini-UHF plug for RG58/U cable 
can operate past 1.5GHz and handles power in excess of 150W, 
with VSWR of less than 1.2 to I, The “no-tool” plug is ideal 
where a fitting is considerably smaller than a BNC. The connec- 
tors from RF Industries are useful on Motorola’s land mobile 
and cellular radio equipment. 
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Repeater may be used as part of system, independently 


The RTL-1000R from Telepoint is a 
full-duplex back-to-back or crossband 
repeater that may be used to extend 
range or to Overcome path obstructions 
to provide proper signals to the 
subscriber's location. The unit may be 
used independently or as part of the 
Unitel RTL-1000 microprocessor- 
controlled radiotelephone link. 
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Headset uses split audio, 
reduces multiple radio traffic confusion 


The Setcom split audio headset 
provides OSHA-approved hearing 
protection and the capability to broad- 
cast and receive on two radios, AM or 
FM. The headset uses split audio to 
reduce multiple radio traffic confu- 
sion. The tower radio is heard in the 
right ear; dispatch in the left. The 
operator talks through a noise-cancel- 
ing lip microphone. 
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MDT software suits user’s individual needs 


The Express mo- 
bile data terminal 
from Mentor En- 
gineering has its 
own form-based 
operating system 
(FBOS). The FBOS 
provides software 
background — for 
programmable 
forms, function keys and software menus so that the Express 
MDT software can be tailored easily to suit each customer's 
application requirements. The Express MDT features an optional 
alphanumeric keyboard and multiple serial ports for connecting 
to peripheral devices, such as GPS receivers, printers, card read- 
ers and third-party data networks. 
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JE X PRESS am 


Your First Choice In 
Analog Microwave Radio... 


ANTENNA COUPLING Yury 


... because the first new analog © ONE-2000 12-132CH 1.7-2.5 GHz 
microwave radios in more than a decade, *TWO-2000 120-600CH 1.7-2.3 GHz 


for light spur routes and medium densit 
ea *TWO-6000 120-600CH 6.525-6.875 GHz 


... from the innovators who designed the Phone on Avs Us tar more nformatian: 
LYNX—the first T1 spread spectrum digital ceras = 
iicreanave raHia. . Still Supporting Analog 
Transmission Systems” 
... with complete systems integrated on 
single cards so that spare units perform 


identically to operating units... WESTERN” 
[Wan] MULTIPLEXC 
CORPORATION 


... and stripline RF circuits and surface 
mount components ensure stable 310 Harbor Boulevard, Belmont, California 94002 
performance and exceptional reliability. (415) 592-8832 * FAX (415) 592-4249 
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New products 


Digital audio recorder records for two hours 


The Addcom digital audio recorder al- 
lows as much as two hours of high quality 
audio recording without tapes. Each call is 
individually date and time stamped and has 
a caller ANI option, DTMF or FSK de- 
code. Individual calls may be reviewed 


without disturbing recording functions be- 
cause of a simultaneous record and play- 
back feature. All recordings saved as a 
cassette tape archive include date, time and 
ANI information. 
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Paging encoder offers 12 two-tone calls 


The PE-12 is a 12-call paging encoder 
using the two-tone sequential paging for- 
mat. Packaged in a high impact plastic case 
with a mounting bracket, the unit from 
Communications Specialists is config- 
ured for mobile base stations that need to 
signal a handful of pagers with discrete 
calls. 
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Software package aids in design, management of microwave network 


The Multiplex channel Accessing, Plan- 
ning, Networking and Equipment Tasking 
(Mapnet) software package helps in the 
design and management of microwave 
networks. The software from Nucomm 
Data makes multiplex channel assign- 


ments for new service or service reassign- 
ment and automatically seeks an available 
circuit path from an internal database. The 
software operates in Microsoft Windows 
3.x and uses a visual graphics map inter- 
face with a selection of map data. 
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Power splitters provide system design flexibility 


Two-way and four-way power splitters 
from Telewave provide flexibility in sys- 
tem design and minimize cost for inter- 
connect cables by providing two or four 


outputs from one input. Models include: 
PS-302 lowband two-way splitter for 
33MHz-SOMHz; PS-1502 VHF two-way 
power splitter for 132MHz-174MHz; PS- 
4502 UHF two-way power splitter for 
400MHz-512MHz; PS-8902 800/960 two- 
way splitter for 806MHz-960MHz; PS- 
1504 VHF four-way power splitter for 
132MHz-174MHz; and PS-4505 UHF 
four-way power splitter for 400MHz- 
S12MHz. 
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Repeater/base station supports simulcasting, voice and data 


Microprocessor-controlled and engi- 
neered for high-density sites, the Eclipse 
line of frequency-synthesized VHF and 
UHF repeater/base stations made by RF 
Technology are compatible with simulcast 
operations. The modular units fit 19-inch 
racks and come with SWR and thermal 
protection. With 100W-rated power am- 


plifiers (50W continuous), the units have a 
100-channe] capacity, programmable 
CTCSS and built-in alarm functions. Di- 
agnostics are available, and the units are 
DCS repeat capable. They boast 20mS 
transmit-receive switching for efficient 
data transmission. The units are FCC and 
DOC approved. 
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Connectors fit 
1%", 7/8" corrugated cables 


RF Industries’ 
cormiflex cable con- 
nectors fit popular 
'h" and ‘/s" foam 
dielectric corru- 
gated cables. Instal- 
lation takes 3-5 
minutes, and no 
special tools are re- 
quired, although a 
simple copper tube 
cutter is helpful. After installation, the con- 
nector offers more than 250 pounds of pull 
strength against the cable. 
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Repeater panel active 
for 160 user groups 


The 38-Max repeater panel from Zetron 
has 50 subaudible tones and 110 digital 
codes. All of the tones and codes may be 
active simultaneously for a maximum of 
160 user groups. The 38-Max may be pro- 
grammed by DTMF over the radio channel 
or by a PC connected directly or via mo- 
dem to the RS-232 port built into the front 
panel. The unit has an internal airtime 
accumulator thal compiles a record of how 
much airtime is used by every subaudible 
tone and digital code. 
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Pager offers colorful covers 


The Lifestyle Plus pager from Motorola 
has a 12-digit numeric display, 16 mes- 
sage slots, message lime stamping and si- 
lent vibration. The pager features time-of- 
day display, message lock for as many as 
four messages and a backlit display. Con- 
temporary color covers include smoke, ice, 
ultraviolet, totally teal and arctic white. 

Circle (435) on Fast Fact Card 


a 8 ee) 


88 Mobile Radio Technology September 1993 


Synthesized. Field Programmable 
1] channels 
5 Watts VHF/UHF 
$ Hr Battery Life, 
10 Hr Battery Available 
Frequency Bands; 136-174 
400430, 450-512 MHz 
Wide Band Operation 
VHF 15MHz/UHF 20 MHz 
Sean 
Tone Coded Squeich 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni-lkxly Housing 
Two Year Factory Warranty 
Made In USA 
Synthesized, Field Programmable 
VHF $429 UHF $449 16« ee 
30 Watts VHF = 25 Watts UHF 
Frequency Bands: 136-174 
400-430, 450-512 MHz 
Wide land Operation 
VHF 1SMHz/UIF 20 MHz 
Scan 
Tone Coded Squeich 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


VHF $469 UHF $499 


Mobile comes uth mstallation kil, band micropbone 
and external speaker jack. Optional accessories: DTMF 
band microphone and 5 watt external speaker, 


WITRIT. 


Portable comes with baitery, antenna, wall charger and belt chp 
Optional accessories: DIME keypad, speaker micropbone, earphone 
or beadset, fast rate drop-in chamer and carry bolster 


The new line of Patriot two-way radios really support from the factory. It's tue we have 

gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available. 
line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 


product line with high dealer margins. And call us at 1-800-USA-1-USA. 
even more than that, you get strong dealer FAX: 317-846-4978. PATRIOT 
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New products 


Analyzer covers IMHz-1,000MHz frequencies 


Aveom’s NASA-IQO0A can be used as 
a stand-alone IMHz-1,000MHz spectrum 
analyzer with an internal FM demodulator 
or used as a network analyzer by activat- 
ing the built-in tracking generator. The unit 
is ideal for receiver and transmitter align- 
ment and troubleshooting, and RF com- 
munication system testing. It measures 
11.5" x 5.5" x 15.5" and weighs 18 pounds. 
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System detects presence of lightning; disconnects, grounds equipment 


The ILD-P lightning protection system 
detects the presence of lightning when a 
storm is typically 2-5 miles away and pro- 
tects equipment by automatically discon- 
necling and grounding power sources, tele- 
phone lines and coax cables. Features in- 
clude a bargraph which shows line distur- 
bances and/or lightning in the area and a 
special disable mode which will not allow 
the equipment to power down while in use. 
The system from Rabun Labs is designed 
for land mobile base station equipment; 


nonetheless, other models are available to 
protect computers and data processing 
equipment, satellite receiving systems. 
pump motors and CCTV systems. 
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uniden” 


* VHF, UHF, 900 MHz 
* POCSAG signalling format 
* Selective message delete 


- Holds up to 16 messages 
* 128 character memory 
* Uses one "AA" alkaline battery 


P.O. Box 550999 « Dallas, Texas 75355-0999 « ‘foll-Free -800-527-9366 « lax (214) 278-598] 
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RADIO ENGINEERING PRODUCTS 


+ SOFTWARE 
3-D Terrain 
Coverage Predictions 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 


Fresnel Zone Studies 
Engineering Package 


intermodulation Studies 
3 or 30 Second Terrain Ales 


OTB, INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


NEES Phone: 904-426-0014 « Fax: 904-426-0099 
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Cables offer 
lower attenuation, flexibility 

The SFT series of cables from Times 
Microwave Systems uses high-perfor- 
mance taped PTFE dielectric for lower 
attenuation and greater flexibility. The SFT 
cables are fully tested for guaranteed at- 
tenuation and VSWR performance. 
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Trunking portable offers 
five scan modes 


The TP-4800 
800MHz portable ra- 
dio features trunked 
and conventional op- 
eration with 10 sys- 
tems and 10 groups; 
100 conventional 
channels: program- 
mable talk around; 
and five scan modes: 
system, auto group, 
user-activated group, 
Rx priority and first 
available system. The DTMF keypad al- 
lows for storage and recall of eight tele- 
phone numbers. The alphanumeric display 
has a 7-character LCD and icons, and it is 
backlit for easy viewing. The radio from 
Maxon measures 7" x 2.5" x 1.5" and 
weighs | Ib., 7 oz. 
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Soldering control station provides 
precise temperature settings 


The Antex TCSU-1 temperature control 
station features a sliding potentiometer that 
provides precise temperature control set- 
tings and a 30W precision miniature sol- 
dering iron that is safe for use with heat 
and sensitive components. The soldering 
control station from M.M. Newman is 
powered by 115 Vac and converts the line 
voltage to 24V. Tip temperatures adjust 
from 160° to 815°F, and the soldering 
iron’s heating element is under the tip for 
optimum thermal efficiency. 
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Batteries feature low 
self-discharge in 7.2V, 8.4V, 9.6V 


Plainview Batteries’ 7.2V, 8.4V and 
9.6V NiCd batteries feature low self- 
discharge, high energy storage, stable dis- 
charge voltage and low internal imped- 
ance. The batteries come in three standard 
packages as well as replacement applica- 
tions. The 9.6¥ model can be recharged 
more than 500 times. 
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System analyzer services 
conventional two-way radios 


Motorola’s R-2550 provides a fully 
variable output level duplex generator and 
automatically calibrated spectrum analyzer 
for servicing conventional two-way radios. 
Features include a 7-inch diagonal CRT. 
lightweight and portable styling. and digi- 
tal storage scope. 
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Headset features 
rotary volume control 


Variable vol- 
ume control is a 
new feature with 
Earmark’s Se- 
ries IV headsets. 
It allows the 
user to adjust 
the incoming 
volume with a 
turn of a knob without worrying about 
environmental noises flooding the network. 
Located behind the receiver earcup, the 
rotary switch is easy to find and large 
enough to control with a gloved hand. The 
self-adjusting Series IV headset is listed as 
intrinsically safe by UL and is backed with 
a three-year parts and labor warranty. 
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Type N tee connector offers design versatility 


Delta Electronics’ tee connectors are 
useful for tapping a signal transmitted 
through a coaxial cable in mid-line, or 
feeding two duplexed signals into a single 
receptacle. The connectors are available in 
crimp attachment for flexible cables or 
solder-type for semi-rigid cable. The con- 
nectors meet MIL-C-39012 specifications 
and are equivalent to MIL-C-39012 type N 
right-angle connectors for coaxial cable. 
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Page buffer offers 120 seconds of storage time 


Model 55B from Zetron is a storage 
device designed to enhance the operation 
of a remote paging transmitter that experi- 
ences co-channel activity. Installed be- 
tween the transmitter and the link to the 
central paging terminal, the page buffer 
stores analog and digital pages that are 
received from the link and then forwards 
them to the transmitter when the channel 
is clear. Features include 120 seconds of 
storage me, enough to store as many as 


eight 12-second voice pages or more than 
100 digital pages; an elastic buffer that 
receives and sends simultaneously, pre- 
venting lost pages; and a software-based 
VOX detector. 
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Panasonic 


N 


Vanguard 160 


ce) 


For Your Communications Needs 


CaN ae 
VHF, UHF, 900 MHz 


Buy one or 1,000 — with no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping" 


gets it to your shelves fast! 


“On in-stock items ordered by 12 noon CST 


P.O. Box 550999 « Dallas, Texas 75355-0999 + Toll-Free 1-800-527-9366 + Fax (214) 278-S981 


Circle (88) on Fast Fact Card 


INTERFERENCE LOCATION 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models avallable 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


fe. DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 
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Catalog features tone signaling products 


The 25th anniversary free catalog from 
Communications Specialists contains 
listings and brief descriptions of CTCSS 
and digital CTCSS encoders and decoders, 
repeater products, paging encoders and 
decoders, and other miscellaneous tone 


devices. The catalog features the new ID- 
8 Morse station identifier and PE-15 pag- 
ing encoder for local addressing of 
POCSAG display pagers. Included in the 
catalog is an application note on putting 
together a low-cost mobile paging encoder. 


Circle (300) on Fast Fact Card 


Electronic bulletin board covers RF propagation software 


TeleTAP is an electronic bulletin board 
that can be accessed at no charge by both 
existing and prospective SoftWright cus- 
tomers, E-mail can be left for both sales 
and product support departments, Many 
types of demonstration software are avail- 
able for downloading at no charge, and 


callers can receive answers to frequently 
asked questions or ask their own to learn 
some basics about RF propagation soft- 
ware. Authorized Terrain Analysis Pack- 
age (TAP) users are given access to soft- 
ware updates and E-miail to all other TAP 
users through TeleTAP. 
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Catalog describes 
vehicular land mobile antennas 

A vehicular land mobile catalog gives 
details on all of Mobile Mark’s antennas 
and accessories, It lists the lowband, VHF, 
UHF and trunking antennas for mobile 
applications, The lowband Heliwhips are 
included, as well as new products such 
as the flexible whip RF series antennas 
for trunking applications. Model numbers 
and descriptions are listed with each prod- 
uct, as well as electrical and mechanical 
specifications. 
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Book includes FCC regulations 

The NABER Resource: FCC Rules, Regs 
& Licensing includes FCC regulations for 
Part 17. This section addresses tower main- 
tenance, lighting and other tower issues. 
The book provides an updated Part 90, 
containing rule changes through Jan. 1, 
1993, Also contained in the book are a 
how-to guide for completing FCC forms; a 
subject index: an annual review explaining 
all rule changes that occurred in 1992; and 
an updated listing of all FCC field offices 
and FCC-certified frequency coordinators. 

Circle (305) on Fast Fact Card 


Data sheet illustrates trunking radiotelephones 


A data sheet from RTX describes the 
features and advantages of the RTX 8700 
scrics Bagfones, which are available in 
full-duplex and half-duplex models. The 


data sheet covers how both models of the 
25W VHF and UHF units will work with 
any RTX-compatible controller. 
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Something bothering you? Want to 
sound off about it? 


Need help that other readers might 
provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 


92 Mobile Radio Technology September 1993 


Express yourself 


Brochure covers 
base station antennas 

An eight-page brochure shows base sta- 
tion antennas for both nationwide and non- 
nationwide 220MHz-222MHz services, 
coaxial cables and accessories, and mobile 
antennas for On-Glass, hole and magnetic 
mounting. Individual product data shects 
are also available from Decibel. 
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Coaxial connector catalog 
includes 150 new items 

A 36-page catalog from RF Industries 
presents an expanded range of coaxial con- 
nectors, including 150 new items. Exten- 
sive coverage of BNC, TNC, N, UHF, 
Mini-UHF, MB, SMB, SMA, SMC and 
'f" and "/s" corrugated cable connectors, 
The catalog includes more than 750 coax 
products, including cable assemblies, con- 
nector kits. unidapt and celludapt univer- 
sal adapter products. 
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Catalog features 
miniature rechargeable batteries 

A catalog from Plainview Batteries fea- 
tures standard and custom miniature re- 
chargeable batteries—nickel-cadmium and 
nickel-metal hydride—in a variety of form 
factors: axial and radial leads; flat-paks: in 
Eco-Pak battery holders: with double- and 
single-mounting pins; and 7.2V, 8.4V and 
9.6V assemblies. Included are complete 
lines of button cells in both chemistries for 
custom assemblies, and performance 
curves and recommended charge rates for 
all products described. 
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Catalog includes mobile radio, 
paging, SMR equipment 

A 400-page catalog shows land mobile 
radio, SMR, paging, cellular and solar 
electric equipment. The catalog from 
Hutton Communications features more 
than 6,000 of their most popular items 
from more than 80 manufacturers. Prod- 
ucts are organized into 20 categories, and 
the catalog contains more than 400 photos 
and charts, 
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Brochure describes amplifiers 
A brochure from AML includes full 
specifications for 17 power efficient feed- 
forward, linear power amplifiers. Peak 
envelope powers range from 7W to 120W 
with gains to 70dB. Both rack-mount and 

compact units are descnbed. 
Circle (309) on Fast Fact Card Bg 
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Reasons for joining a trade association 


General interest is the reason 54.8% of the respondents of 
February's “What Do You Think?” questionnaire joined a trade 
association. Other reasons include: (multiple answers add up to 
more than 100%) 


Networking 47.6% 
‘Political voice’ in Washington, DC 38.1% 
Seminars 28.6% 
Training 26.2% 
Other 28.6% 


Readers are affiliated with the following association: 


NABER 35.7% 
APCO 33.3% 
NARTE 16.7% 
Radio Club of America 9,5% 
AMTA 7.1% 
ITA 4.8% 
RadioComm 4.8% 
UTC 4.8% 
FCCA 2.4% 
Telocator 2.4% 
Other 14.3% 


Readers commented about the advantages of being a member 
of an association: 

* “Allows closer watch on trends and rulemaking in the indus- 
ry.” 

¢ “Educational opportunities are the most up-to-date and ex- 
pansive, and the free sharing (of information) between members 
is better than any school.” 

* “Keep abreast of job openings, certification standards and 
technical articles.” 

* “Larger organizations are available to assist smaller groups 
within the association.” 

¢ “Political action and activities.” 

* “Common problems are discussed, and avenues are taken to 
alleviate them.” 

« “Good current information. Different points of view on simi- 
lar issues.” 

* “Seeing new updates on equipment, servicing techniques and 
servicing aids.” 

¢ “Staying abreast of industry and regulatory trends; political 
representation.” 

Disadvantages readers noted were: 

« “Cost of membership.” 

* “Too many in-person meetings all around the country. Can’t 
attend due to budget and time contraints.” 

* “Associations are too focused by user group, i.¢., business, 
police, etc. Would like focus on two-way dealerships who deal 
with broad spectrum of user types.” 

* “High dues for what services are received.” 

+ “If active, the time expected of you to devote to the group.” 

+ “None, if you stay out of the political in-fighting, maintain- 
ing objective on an issue.” 

* “To be fully active, it requires a good deal of time, but the 
rewards are well worth it.” rat 


Al LAST... 


DIGITALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


IMCE Booth, #432-434 


The Unitel RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


» Digital control for absolute » Full duplex selective intercom 


reliability © 900/800 Mh2/UHF & VHF bands 
* Exceptional audio quality-produced = * 2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


aml!) 


——— 
SUBSCRIBER TE 


CALL NOW 


FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 


A ceLeroOine ING 
1022 South La Cienega Bivd., Los Angeles, CA 90035 


Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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Put up a Larsen. 
Or who knows | 
what youll 
have to put 
up with. 


When you sell a trunking 
system, maximize its perfor- 
mance with a superior, perfectly 
matched antenna. A Larsen 
antenna. Otherwise, you might 
have to put up with an unhappy 
customer, 

Good antennas are imperative 
to good SMR communications - 
especially as radio systems con- 
tinue to improve. So the right 
antenna, mount and cable are 
more critical than ever before. 

That’s why Larsen offers an 
unsurpassed selection of precision- 
made 800 and 900 MHz antennas 
with special new features like our 
unique flexible enclosed coil for 
greater whip durability. 

All Larsen products are built 
to the industry’s most exacting 
standards. And all are covered by 
our no-nonsense three-year war- 
ranty. All of which is very 
reassuring. Because if your 
customers can't talk with 
their fleets, they'll soon be 
talking with you. 

So talk with us. 
Call 800-426-1656 or 
fax 206-944-7556. 


? 


Larsen Aintennas 


Eto EGleeyvr Chai ce” 
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Weiss Coryelle 


Jamie P. McConaty, manager of global systems and product 
development for Ericsson GE, Lynchburg, VA, advances to vice 
president for the North American region. 


John Weiss, associate sales manager for Newmar, Newport 
Beach, CA, advances to national sales manager. 


Thomas E. Wanley leaves the staff of Rep. Philip R. Sharp 
of Indiana as legislative director to join Telocator, Washington, 
DC, as director of government relations. 


Robert P. Denaro departs Trimble Navigation, Sunnyvale, 
CA, as vice president and manager of the vehicle tracking and 
navigation systems division to join Motorola, Northbrook, IL, 
as director of its position and navigation systems business. 


Jim Coryelle leaves Telewave, Mountain View, CA, as sales 
engineer to join Wallace and Wallace, Santa Fe Springs, CA, as 
a field representative. 


Changes at Antenna Specialists, (A/S) Cleveland: 
Charles Mramor exits Jet, Cleveland, as customer service 
supervisor to become customer service manager for A/S. 
Michele Brown, A/S customer service representative, ad- 
vances to intemational sales administrator. 


The Radio Club of America has elevated the following individu- 
als to the membership status of Fellow: 

Linda D. “Lin” Ford, historian, Associated Public-Safety 
Communications Officers, South Daytona, FL;  tele- 
communicator, Greensboro Police Dept. (retired); adviser for 
the North Carolina Division of Emergency Management ESD 
Division, Greensboro, NC. 

Robert W. Galvin, chairman of the executive committee of 
the board, Motorola, Schaumburg, IL. 

Raymond Minichiello, P.E., president, Lapp, Manchester, 
NH. 

Ronald J. Jakubowski, system engineering manager, An- 
tenna Specialists, Cleveland. 

Ake S. Persson, vice president of business development, 
Ericsson GE Mobile Communications, Research Triangle Park, 
NC. 

John S, Powell, president, Associated Public-Safety Commu- 
nications Officers, South Daytona, FL; sergeant with University 
of California Police Dept., Berkeley, CA.; and communications 
coordinator for University of California Police System. 

Willard K. Shaw, owner, California Trunking, Vista, CA. 
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Directional wattmeters: 

[ would like to make some specific 
comments on the article “Mobile, Portable, 
Base Station Cellular Telephone Anten- 
nas” by Roald Steen in the February 
edition, 

Mr, Steen discusses in some detail the 
importance of using a directional wattme- 
ter when installing a transmitting antenna. 
This advice is somewhat outdated. 

The directional wattmeter is a technol- 
ogy that dates to the “40s and "50s and was 
intended to solve the problems found in 
transmitters with vacuum tube final ampli- 
liers, operating at frequencies below about 
50MHz, and with tunable pi-nets or |-net 
matching networks. 

These transmitter networks and their 
accompanying antennas usually had to be 
manually retuned if the operating fre- 
quency was changed even slightly. Today's 
radios are much different! 

Let’s take a quick look at the situations 
commonly encountered today, that the di- 
rectional wattmeter is a poor choice to 
handle: 

(1) The same antenna is used for trans- 
mitting and receiving, and the transmitter 
cannot be tuned to the receive frequency. 

(2) Systems in which the antenna is 
shared, through a network of isolators, 
combiners, and cavity filters, among a 
number of transceivers. 

(3) Data links where the transmitter is 
operated in bursts. 

(4) Where moisture and contamination 
have entered the antenna or transmission 
line and have increased the system losses. 

(5) Control over the radiation pattern is 
important to the performance of the 
system. 

(6) Environmental factors require that 
the antenna be tuned at the installation site. 

(7) Systems using a wideband technol- 
ogy, like television or spread-spectrum. 

(8) Where the manufacturer has included 
power losses to make the antenna appear 
as a good VSWR match. 

(9) Certifying that coaxial cable runs are 
free of faults and kinks and that connectors 
have been properly installed. 

(10) Anywhere that a transmitter is un- 
available for testing, or where powerful 
transmitter operation, even for short time 
periods, is not an available choice. 

That the directional wattmeter is still 
used at all is more a tribute to the stub- 
bornness of technicians and their technical 
schools than it is to the versatility of the 
instrument. 

Everywhere I go, | see the efforts of 
engineers and technicians to “kluge” over 
the wattmeter’s shortcomings: special 
slugs for low power or peak power; watt- 
meters with band switches; technicians 


who put power amplifiers on signal gen- 
erators so they can use the wattmeter off- 
frequency; special programmed chips for 
transceivers to tune more frequencies; 
costly accessories for spectrum analyzers; 
custom computer interfaces; and installa- 
tions with 10 or 20 or even more direc- 
tional wattmeters permanently left in-line. 

The instrument that can do all these 
things is the RF network analyzer. Just as 
radio technology changes, so do instru- 
mentation requirements. 

Because the network analyzer can be 
used in a much wider range of situations 
and can solve a much greater range of 
problems, it is replacing the directional 
wattmeter as the instrument of choice for 
installing and maintaining cellular tele- 
phone antennas and two-way radio antenna 
systems. 

Wayne R. Openlander 
Chairman 

Direct Conversion Technique 
Chicago 


Fast Fact Card comments: 
The two toughest problems facing me 
on the job are: 
¢ troubleshooting surface-mount devices 
(SMDs) on printed circuit boards where 
the SMDs are on the chassis side of the 
board, as well as the visible side. 
® bad schematics with inadequate 
information. 
Richard J. Wolf 
Lead Technician 
Radicom 
McHenry, IL 


The two toughest problems facing me 
on the job are: 
© a lack of awareness in some quarters 
about automobile electrical noise sources 
that affect communication performance. 
© a lack of standards from vehicle manu- 
facturers about electrical noise. 
Jaime G. Arevalo 
RF Design Engineer 
Uniden 
Fort Worth, TX 


The two toughest problems facing me 
on the job are: 
® finding reliable radio equipment at an 
affordable price. 
* obtaining new frequencies in crowded 
areas. 
Dana V. Archer 
Communication Officer 
California State University 
Police Department 
Northridge, CA 
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P rofessional services 


Is 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O. Box 884 
Montgomery, TX 77356 


Fiat Labor Rates - Plus Parts 


Maintenance Contracts Also Available 
Fast Turn Around via UPS -Parts Retum -Warran 


Portacormn (g13)997-2299 


Authorized Motorote Dealer 
583-G Pondella Hd.. North Ft: Myers 


Ph (409) 588-3200 
Fax (409) 588-4434 


Radiuy 


MOTOROLA 
Depot Quality 
Nalionwide Repair 


New Expanded Facility 
Factory Trained Technicians 


FL 33903 


Communications Technology Associates 


A dimen of Haves. Seay. Matton & Mattern, Ine 


PLANNING AND OESIGN: 
© 2-Way Radio 

° Mw Rk F/O 

* CAD/MDT/AVL/Paging 


PLUS: 

= Complete ALE Services 
@ Bldgs, Towers, Pwr Sys 
* Structural Engineering 


FREDERICK G. GRIFFIN, P.C. 
3226 WATERUCK ROAD 
LYNCHBURG, VA 24502 

TEL. (804)237-2044 ‘TAX: (604)237 -6063 


NATIONWIDE COMMUNICATIONS CONSULTING 
MOBILE RADIO, MICROWAVE. E9-I-1 
CAD. PAGING, LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTI SITE PROPAGATION ANALYSIS 


Raymono C Trorr PE 
PRESIDENT 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC 


1425 GALINWAY DRIVE SUFTE 350 
ons. TheaS THODe 
214-980 191 


LAND MOBILE | MICROWAVE COMMUNICATIONS SYSTEMS 


lite Wamer Group 


* Radio/Microwave/ES9-1-1 
* DP Design and Selection 
* Police/Fire/EMS 

* Consolidation Studies 


GE PORTABLE SERVICE 
¢ FAST TURN 
* WARRANTY 
© $37.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 om C- -} 
(301) 925-9400 
(800) 288-1-SFA 
Fax (301) 925-8612 
INL. 
Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 
Robert Fier 1401 McCormick Drive 
Manager Landover, Maryland 20785 


THE PORTABLE DEPOT. 


* FACTORY TRAINED TECHNICIANS = 
*SURFACE MOUNT TECHNOLOGY = 
* FACTORY APPROVED NATIONWIDE + 
* PUBLIC SERVICE TRUNKING « 

* VOICE GUARD CERTIFIED 
* MPO, MPA.TPX, PCS AND ALL CURRENT PRODUCTS + 


6) fee a8ty 


WOODLAND HILLS, CALIF. 81357 


S950 CANOGA AVENUE, SUITE 500 
(818) 710-8885 


Route 2, Box 338C * Lynchburg VA 24501 
804-237-3427 


Bus (sy) 
PORTABLE 
TECHNICAL 


121 Crowell Lane + Lynchburg, VA 24502 


@ 


FACTORY TRAINED 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
+ Current Product Lines 
+ Voice Guard Certified 
TECHNICIANS > Public Service Trunking 
FOR QUALITY SERVICE + Surface Mount Technology 


(804) 239-3049 


HERB SACHS, CONSULTING 
Specialist in Public Sataty Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


Professional 
Consulting Services 


10 Woodbridge ee COMMUNICATIONS 
Toll-Free: (800) 247-4796 « FAX: (908) 636-7260 


Offices throughout the United States and London, England, 
Melbourne, Australia; Richmond, B.C. Canada. 


COMMUNICATIONS 
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Factory Approved 
WHOLESALE PRICES 


* Large Inventory ¢ Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 


SAME DAY SHIPPING 


Be 


—_—————_——_ 
SS 
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Aide anol |i ccna 


All Dealer Inquiries 
Welcome 


(800) 726-9015 
(612) 884-8352 


Call for Weekly Specials! 
Refurbished Equipment Available 
Wholesale Prices to Dealers Only. 


DISTRIBUTING 


FAX (612) 884-8356 


9635 Girard Ave. South 
Bloomington, MN 55431 


STAND-BY DIESEL GENERATORS 


HIGHWAY TRAILER MOUNTED 


2 EACH: KUBOTA POWERED 15 KW CONTINUOUS OUTPUT. 
120/240 - 120/208 - 277/480 VOLTS A.C. 60 HZ. 
SELECTABLE SINGLE OR THREE PHASE. 7600/8800 HOURS 
EXCELLENT CONDITION .........csc00c0ce0senseserneerneeseee $6,500.00 EACH 
F.0.B. NAPERVILLE, IL 
4 EACH: DEUTZ POWERED BURCO 15 KW CONTINUOUS OUTPUT 
120/240 - 120/208 - 277/480 VOLTS AC. 60 HZ. 
SIMULTANEOUS SINGLE AND THREE PHASE WITH DISTRIBUTION BOX. 
FULLY CAGE ENCLOSED WITH LIFTING EYE. EXCELLENT CONDITION. 
ALL HAVE LESS THAN 100 HOURS! 

REPLACEMENT COST -$14,247.00 _................... $6,950.00 EACH 
F.0.B. NAPERVILLE, IL 


CELLULAR COMMUNICATIONS CORPORATION 
WILLIAM W. EDELSTEIN « (708) 420-0000 


lassified 


Advarttsing rates in Mobile Radio Technology's Classified Sec- 
tion are $69.00 per column inch, per insertion, with frequency dis- 
counts available. There is a one inch minimum. 

_Ads larger than one inch are sized in ¥%4-inch increments and 
billed accordingly, as determined by tolal size of the ad, including 
tuled borders and rounded up to tha nearest Va Inch. 

Blind box ads (replies sent io MAT for tonwarding) are $30.00 
and Fast Fact reader service numbers are available for $25.00 per 
service, per insorlion, to cover processing and handling costs. 

Optional color, determined by MAT on an issue-by-ssué basis, 
is available at $150 per insertion. 

A prepayment discount of 5% is available for all 6x of largas fre- 
quency classifiad advertisers who prepay their full 12 month 
schedule. 

No agency discounts are allowed for classified advertising. 

Cantact Joyce Ballegar al (913) 967-1927 ar fax (913) 967-1901 
to place your classified ad. Or send your advertising materials and 
order to Tammy Kalebaugh, Mobile Radio Technology, Classified 
Advenising Department, $800 Metcalt, Overland Park, KS 66212. 


Help wanted 


TECHNICIAN WANTED 
TO WORK IN NO. CALIFORNIA 


Motorola Experience Preferred, 
Naber or FCC Licensed. 
Benefit Package, Retirement. 


CALL OR SEND RESUME TO: 


MASTERSON COMMUNICATIONS 
2030 A INDUSTRY ROAD, UKIAH, CA 95482 
(707) 462-9736 


MANAGEMENT 
Growing Motorola Service Shop, located in the beautiful 
Northwest, is seeking candidates who demonstrate un- 
derstanding of principles & practices of Two-Way Radio 
Repairs, Installations and Motorola High-Tech Equip: 
ment, Must have a minimum of three years experience 
and be highly motivated, people oriented, well organized 
and able to work under pressure. Excellent benefits and 
competitive wage. Equal Opportunity Employer. Send 
resumes ta: 
Clackamas Communications 
Attn: Don Miller, P.O, Box 22169 
Milwaukie, OR 97269. 
No phone calls, please. 


Growing Motorola service shop in 
beautiful Northern Nevada needs 
qualified and experienced two way 
radio technicians. Minimum 2 years 
experience servicing major brands. 
Must have strong employment his- 
tory and FCC license. Excellent 
wages & benefits. Send resume to: 


WESTERN COMM 
688 Idaho St., Elko, NV 89801 
Attn: Roger Finn 


TWO-WAY RADIO TECHNICIAN 


Growing dealer in N.E. Wisconsin, seeks 
experienced two-way radio technician. 


Minimum 3 years experience. Excellent 
wages and fringe benefits. Send to: ATTN: 
MRT, Dept #927, 9800 Metcalf, Overland 
Park, KS 66212. 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


* Execulive * Management ¢ Marketing 
+ Sales « Engineers * Technicians 
Fees client paid. Send resume to address below 
PERMANENT & CONTRACT PERSONNEL AVAILABLE 
« Extensive national resource of personnel 
* Reasonable fees 
s: Call 606-491-5410 10 AM to 8 PM 


Communication Resources 


P.O. Box 141397 » Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


TWO-WAY TECHNICIAN WANTED 
TWO-WAY SALESPERSON WANTED 


GE Premier Dealer serving the Chicagoland area for over 35 
years is seeking an experienced GE/Motorota bonch and field 
technician. Also seeking motivated, experienced salesperson. 
Send resume and salary requirements 
Personnel Dept. 
1758 Tafl Ave. 
Berkeley, (L 60163 


CAREER SEARCH? 
We have the opportunities! 


Cellular /Wireless/PCS/Radio 
Permanent & Consulting » Domestic & International 


E. J. DORT & ASSOCIATES 
RO. Box 12546 * RTP, NC 27709-2546 
919-544-9476 


Situation wanted 


SITUATION WANTED 
Ex-Motorola Service Manager with 14 years experience in COSC 
Service Center is seeking a management pasition. Formal elec- 
tronics training and FCC/Naber’s licensed, Operated one of the 
best P&L's in my division {3 years straight). Full working knowl- 
ecge of all Motorola product lines from Motrac mobiles to 
trunked SmartNet systems. If you are interested in making a 
profit while maintaining total customer satisfaction, please Ivave 
message for Bobby Thompson, Je at 1-214-278-8584. 


Business opportunities 


For Sale 2-Way Radio Business 


PROFITABLE, well-established small 
SMR, Paging & UHF repeater business 
in Southeastern Pennsylvania with a 
stable base of 400 customers. Excel- 
lent growth potential. Operating from 
six, well equipped tower sites, yearly 
billings $150,000, five-year net cash 
flow $400,000. All FCC licenses go 
with the sale. Reasonable asking price 
and terms. Forced retirement. 


717-394-1180 


SUNNY SOUTHERN CALIFORNIA 
Two-Way radio repair business. 
Established in 1979. 

Great customer base, 
service contracts. 


805-254-3582 


» GP300, P200, HT600 
« Mobiles, Repeaters 
e Intrinsically Safe 

¢ Dealers Welcome 


1-800-822-MOSS COMMUNICATIONS 
Services 
| 77 REPAIR & RETUNING 
kif OF 
DuPleTUNE DUPLEXERS 
Jeninnbe PLC JAIRO Filter Systems 
716-834-2787 Rx Multicoupliers 


Retired Motorola Bench Tech, 


REPAIR HAM GEAR 
KENWOOD, YAESU, ICOM, TENTEC 


TOM MILLER ELECTRONICS K6RXR 


22516 S, Normandie Sp. 41B 
Torrance, CA 90502 


REPAIR SPEAKER MIKES 310) 320-8980 
For Motorola Portables 800) 995-8964 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 
munications Servicing, $375.00. Calf or write for 
free _information: 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


Buy and sell 


BUY & SELL 


ALL MANUFACTURERS 
ALL BRANDS 


Call Brian Johnston 


404-434-5949 


September 1993 
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Classified 


COMPATIBLE MOLOROLNW RADLO PROGR 
Me oe esis ae Po.aris InpusTRIES 
a Division of Southern Computer Corp. 
PROGRAMMING ADAPTOR 


PA-1 ; PA-2° added features 
V Supports full spectrum V Rechargeable NI-CAD battery 
of programmable v Data and Active indicator lights 


MotorolaG@} Radios 
Precision Designed Metal Cases 


IBM AT/XT compatible 
$16s-00 $99 $195-00 $119 


PROGRAMMING CABLES 
Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our quality 
NEW! xHT1000/MT2000/JEDA.... $135 
SPECIAL: GP300/P110....$119 HT50/P100@....$85 
HT600/MT1000/P200....CALL = ~~~ 
f° Thoso Speciat Prices” 


WE OFFER: DON'T SETTLE FOR: 

Precise metal frames % Inferior designs 
Quality P.C.B. designed x Velcro straps 

GOLD connector pins xX Cheap construction 
v Battery Eliminator option x Plastic rigged boxes 
Vv Coil cords 
~ 1 Year Warranty Dealers 

Good for Duration OF Welcome! 
mk: Only! ode 24 HOUR ORDER LINE... 


24 HOUR FAX LINE 404-252-8929 


Full Line Programming Cables: 
SABER, SPECTRA ®, STX® 
RADIUS ® MOBILES 

MAXTRAC® 


BUY NOW AND SAVE! 


“Note: Hardware Only, Software 
sold by Motorola, Inc, 


¢ Fast turnaround 

¢ Flat rate labor* 

* Common frequencies 
in stock 

¢ Parts & accessories 


“Flat rate does not include parts 


« New Maxon and NEC pagers with full 1 year warranty 


1 -800-844.8287 Kern Pager Repair 


« Refurbished Motorola 
& NEC Pagers 

* 90 day guarantee* 

* Volume discounts 


*Guarantee on electronic 
components only. 


834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 


Circle (99) on Fast Fact Card 
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SP10 portables from $158. 


800-231-0103 Orders ONLY 


Questions: 303-249-1414 
FAX-24ht: 303-249-4334 


y go anywere eise7i If you are not 
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Radiuy PRICES 


Lowos! USA PRICE ON 
lowest USA PRICE ON 
Lowes! USA PUICE ON 


buying your Radius from the Motorola Fa 
YOU ARE PAYING TOO MUCHI! We beat 


With the LOWEST prices In the U.S.A., wh 
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Equipment for sale 


AYOWIONG QU Le uGnyt 


AMERICAN MADE 


AIR | COMM 


COLGRANO #140! 


Monroe 


1990)» 6700 Rood 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 


30%-70% savings on Motorola, GE, EFJ mobiles, 


base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘‘Systmes 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

| purchase of above equipment. 


4614 E. McDowell Ad. 
Phoenix, AZ 95008 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


ELECTRONICS CENTER 


3913 BROADDUS AVE., EL PASO, TX 79904 
WE BUY AND SELL 
TWO WAY RADIOS, COMPUTERS, 
TEST & TELE EQUIPMENT. 
CALL TODAY FOR FAIR PRICES 
AND COURTEOUS SERVICE. 
HERE ARE A FEW ITEMS FOR SALE 


Granger Associates Scancom 9600 
System. 3 EA 093-0414 15W Master, 
1 EA 093-0413, 30 EA 093-0417 & 


8 EA 093-0415 . . .$20,000 OBO 
952.TX 928.AX C74MSY3101 Motrac 

450-470 Comm-Unity rapeater, 

SHAVANBDIE: sci cuesnunpeosnerncereN EE $975 
1 EA HP4953 Protocol Analyzer 

wi2 pods ,,._... $2,200 OBO 


HP Vectra computer 286 wiprocessor, 

20 meg hard drive VGA card & Mon 

1.2 floppy, software, 3 EA _........ . $490 
5 EA STX Convertacoms widisplay mics 
wiPA and all cables & Ant, .... 6.6... $550 


OPEN 7:AM TO 5:PM MST MON.-FRI. 
CALL, FAX OR WRITE IF YOU WOULD 
LIKE TO PUT YOUR NAME ON OUR MAILING LIST. 
VOICE PHONE 915-562-1000 
FAX PHONE 915-562-3827 


CELEBRATING OUR 20th ANNIVERSARY! 
CALL TODAY TO CHECK OUR 

ANNIVERSARY SPECIALS 

BUY — SELL - TRADE 

Call or write for current flyer 
WOLFE COMMUNICATIONS 
1113 Central - Billings, MT 59102 
406-252-9220 


Equipment for sale 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 
TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call John Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 


Ar Antenna Farm communications Supply 


ANDREW 


Call for a copy of our Price Book! 


gira I -800-2 5 5 -62 2 2 vid possi 


Circle (100) on Fast Fact Card 


VME CHEM PO, BOL TAME a Used Motorola Starplex Mo- 

DUSA Tyler Su { . Also MR200 Microwave. 

_— 1003A Tyler Street gems. AISO crowave 

INNE ELECTROMICS Fredericesberg, VA 22401 Hot Standby. Includes 8 ft. dish- 
P.O. Box 7846 Fredericksburg, VA 22404 (703)373-3888 es. Freq. 19 gig. 


ravirreoaauc- 150-174, BM, 100W. Sys 90 Acc: MT UKATHOOAK- 3-000 DES, TRO Call 801-789-6947 


T73VXJ7204AK-150-174, 8M. 100W. os Hi Sec. *sylousing Milrek 

T74VBJ7004BK—406-430, 16M, 100W T QOOAK- af 

T74VBJ7004BK-450-470. 16M, 100W. Syst. 90 Access TsUAIoODA 237 58909 SW CSE 

Syntor 1 7 4aF 

TB3SRA3SOO-150- 162, 162-174, 12F, 100W TTR ROAC oN eae aF 

et 745AAIZ00-403-430, PI, BI PAC RTs 

44 3800BK-450-470, 12F SOW, Sys. 90 Access HI4TTY31 10-450-470MC i 

TA4SRAA32008K-482-512. GF SOW, Sy 90'Scan Access Eaernye 0 ICOM Factory Authorized Sales & Service 

I a tay 1F Dat Scans MO74AASI2A-36-42, 100 Radios & accessories bought, sold and repaired. 
MESTSAEXAJOOBK-403-430 SOW, DE ACCRA TaD Tak oo Rettany tO Warranty Service Center. Dealers Welcome. Land 

Mobile & receivers only (no manne or amateur). 


We have the R1801 DAC for your programming needs. Call us with your requests. SWS SECURITY 4-800-776-8274 


Phone: (703) 373-3888 We accept VISA and Mastercard Fax: (703) 786-7968 
Circle (101) on Fast Fact Card 


Simple, 
Reliable, Tone 


Remote Control 


"Find Out What Everyone Is Talking About!” 


ANTENEX® a 


2000-202 Bloornmngdaie Rood, Glendale, IL USA 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 800-323-3757 WHOLESALE CATALOG ANDPACELST 
Fax: 800-851-9009 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 


Circle (102) on Fast Fact Card 
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WHY PAY MORE! 


AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


UNIT PRICE 
RECENT SYSTEM ARRIVALS 
MDC 4800 Signalling System Consisting of: 


MOT “MSF500"' 75W analog (digital capable) duplex 
base stn. (C65CL87206)—pessibie purc/trnkna 


use (Qty. 18) $4500 

GCC480° gen'l, comm. cantroller {(O2007AG} 

En UOS 201 BAT 4W modem (20N6426) $800 
OB prod. 4-cavity BéP doixr. {SP8303) $400 


RDX Portadle Dala Systems (1 New. 1-USED) consisting of: : 


MOT 'Micor’’ 2-12W dase st., cfs 

(C24RCB1105-SP390) $1200/900 
MOT 2-cavity dplxr (71503) $200/150 
MOT ROX1100 control unit (N1259B) $600/300 
MOT ADX100 portable RF data terminal (NI2574) 

wit S.Cd 5100/50 
MOT spare circuit bos (NLN5074) Oita 


NOTE: System is compatible wIBM 3270 info dis. sys 
450MHz Paging System. T&V, (453-125MHz) consisting af 
MOT ''Micor’ 250W base stn. PL, DC (B84RCB1105) $2600 
MOT * Modax 500'° w/U.N_1 (£08!0$1000) $500 
MOT {200} "'Spint” pagers wo batt. cover, filters, chrgr. $25 

TOWAL SYSTEM PRICE: $3500 


BASE STATIONS 


MOT “Micor” 450MHz, 250W. C/S OC (384RCB) $2600 
MOT “Micor’ 450MHz. 2-124" PL (C24ACB) $1000 
MOT ''Micor’ 1S0MHz. 250W. PL, OC (B83ACB) $2600 
MOT ''Micor’ 162MHz. 1D0W. C/S, OC (C7aRCB} $1200 
MOT "'Micor" 72MHz, 30W, PL {Ca2RCB) 310001200 
MOT ''Micor”3OMHz, 100W, PL, OC (C71RTB) $1000 
MOT “'Micor’ 25-30MHz. 100W PA. only 

(TLB1411) New $300 
GE ~'Mastr ll" 150MHz. 250W, wc Rieve (VCQBRAS) $1700 
Quintron 1S0MH2, 250W. paging XMTR {OT3O0A). 

heeds repair $700 
MOT "'Mitrek/M-70"' super consaliette base Calt 
MOT "M-70"" 150MHz, 45. 4F PL SP''(L53BBB) $200 
GE "Royal Exec;; 1$0/450MHz CL S.S $100 

MOBILES 
MOT Spectra’ SD0MHz 12W (D27KMA—B7/BS/B2) $400 
MOT “Maxtrac’’ 12W (D27MWA—B6) $400 
MOT 'PPS00/PP1000"" BODMHz {T35JSA5G05/16) 

wid acc’y. $150 
As Above wiacc'y Call 
MOT ‘Mostar’ 800MHz 15W 1-SYS (D35TLA} $275 
MOT ''Traxar’’ BOOMHz 10W 1-SYS (D25TDA) $225 
MOT * Mitek” 450MHz 100W, PL/DPL (T74JuA) $400 
MOT “Syntor-X'' 450/150MHz2, 100W. 8F wace'g $550 
Mot ''Syntor-X'' 1SDMHz, 100W, 16F, 8F scan 

witear control $600 
MOT “'Milrek’’ 40-50MHz, SOW. C/S wo TCXO/Ace’ys $75 

As above wo BTM cover $60 
GE “MVS” 450MHz 25W. 2F $250 

MOBILE ACCESSORIES 
MOT * Syntor-X9000"' Control Hd: (HCNI032) TRNKD 

(early) $35 
MOT “Syntor-X9000"' Control Hd: (11CN1063) 32F cony $50 
MOT '' Syntor-X9000'° Contra! Hd. ;HCN1065) TRND 

(late) 350 
MOT ''Syntor-X9000° Control Ha. (HCNI073) 32F Conv. $50 
MOT "'Meratrac”’ 99F controt hd (HCN1052) $50 
"SSM" units: TLN 1573042, HLN 1198/1225) 

1241/1300 1/3 NSO 
MOT * Syntor’' 1/4F control Hd. (HCN1004/5} $3540 
MOT ° Spectra” MIC (HMN1061) $35 

As above noise cancelling (TNN6123) New $35 
MOT S¥S.90"' housing. wory (TNN6123) New $3 
MOT C/COM 12W ampli. spkr yipawer cord 

(NSH 6027} $25 
MOT "'Maxar-50°" hang up box (TAN4655) Now $3 
MOT "'Micor” ''Mitrek”', “'M-70"" top/bottom covers Call 
MOT mobile cables ~Syntor-X~~ “'Micor/Syntor'. M-70 

Mitrek Call 
MOT ‘Pulsar 1I"' IMTS Accessories Call 
MOT "'Siren’’, SOW wiPA (N1300)1i0 spkr SAl 
MOT 'PAC/AT’ 150/450Milz pir, wo cable $300 
MOT nameplate ''Syntor-X". “Syntor X2/X3"', Syntar, 

“MAOR'. °M-70"° $2-5 
M-35". “Motrac’’, MX Series, MT500 Series, KT220 

Series, etc Call 
GE ‘Delta’’ 5W MVB spkr 41908505567) New $12 

As above: Oty. 6 or more $10 

PORTABLE RADIOS 
MOT "MTX900"' 900MIHz. 2W Irnkd/eony wicharger Cali 
MOT MTX800"' senes BOOMHz. 2W trnkd/cony 

wicharger Cail 
MOT "'HTBOO/P200"' 150/450MHz Call 
MOT GP30Q/P110"" 150/450MHz Call 


AIR COMM 


TWO-WAY RADIO SALES 


UNIT PRICE 
MOT ~P100°' 403-490MHz, 495-S00MHz. 4W 2/6F 
wiacey New $300 
MOT “PI00°" 162-174Mi2 SW, 2F wiaccy. New $270 
MOT “MX3405"" 150MHz. 6W, 4BF, PL wo 
orum/batt $150 
MOT ‘“MX360"° 150MEz 6F, BF. PL $100 
MOT ~MT500°° 450MHz2 6f, 8F, PL $150 
MOT “EXPO” 450MHz, 1W. C/SQ-PL/DPL $100 


MOT ~“MT500"' 136-150Mliz, 162-I74MHz, 2W. IF C/S $50 
MOT “HT220"' 450MH2 4W IF, PL remote anly $30 
4s above wispke/mic $40 
MOT “°HT220° cicomm 4W, 4F. PL $50 
GE “MPI 150MHz. 4W. 2F. CG $100 
MOT ~“PT50G° 150MHz, 5W, 8F, C/S wralk, batt. pack $125 
PORTABLE RADIO ACCESSORIES 
MOT " GP3D0/P110"" G-unit rapid charger (HTN9748) $250 
AS above wibad power supply $150 
MOT ~“GP300/P110" t-unit rapid charger (HTN9030) $32 
MOT ~GP300/P110" sokr/mic (HMN9725) “*B’’ model $35 
As above—"'C'’ model $40 
MOT *'GP300"' carry holster (HiLN9749) New $10 
MOT “'PIDOMIT90° 1-unit rapid charger (NTN46H4) = $30/95 
MOT ‘*HT600/P200"° 1-unil, rapid charger (NTN4693) $35 
MOT “'PS5O/HT10"' 1-unit, rapid charger (RTN9026) $25 
MOT 'P50/HT10"' . 16he rapid charger (HTN9046) $10 
MOT “MX/STX™” 1-unit rapid charger (NLN8858) $70 
MOT ~MTS00"° 1-unit, rapid Orn charger (NLN4569) $65 
MOT “Handie Comm’ t-unit, 16hr charger (NLNBO05) $25 
MOT “MX/STX" G-unit, rapid charger (NLN889B) $175 
MOT “Saber/HTBOO/Expo'' 6-unil, rapid charger Call 
MOT “P1Q0/HTSD" G-unit. rapid charger $175 
MOT ~P100/HT50"° compact charger (NTN4881) New $10 
MOT P100/HT50°° 450MHz anterna (NAE5483) New $3-50 
45 above 12 tor $36 
MOT “HT600/P200°" spkrimic (NMN6127/53/56} $40 
MOT MacDonald type (SIM to P50) hdset wo vol = New $20 
MOT ''GP300/P110"' 16F Escutcheon New $5 
LOCAL/REMOTE CONSOLE/DESK SETS 
MOT T1617" senes 4/6 ch. dc remote $800/1,000 
MOT "T1602" de remote console widesk mic $250 
MOT *'T1375/77/80"' de remote handset $125 
MOT *'Senes 90°' dco remote cons. 


(T1901'T 1902/1886 1/1882) 

As above 1188/1902 NEEO REPAIR $40 
MOT 71903 ~ Series 90°" Joca! console new/used $100/75 
Mise, DC nandsets. SECODE-M-70, SSC-811F'¥234 


newlused $150/125 


IDA24-10, Camm Prod. AD11-8 $76 
MOT ''T1383"' lone remote desk set newlused $100 
MOT ''T1926"' ''Series 90°" tone remote console $125 
Misc. tone handsets: Secade-M-80, Comm 

Prog. RT32 875 
SSC tone remote adaptor Bo. (B32AY) $60 
Calgary OC remote adapter Bo (6488) $45 
GE base mic, New style {19C85086P 16} New $45 
Misc: Manual phone patch—MOT-81203, SYT-12/240 

(New), Data Sig —RAP4O0, Trac Il! (New), SYT850 $50 
MOT *'RAXA020" overvoltage protector 

(OEM i416) New $20 
GE “‘Mastr’’ dc controtier. CG. DTMF enc. widesk 

mic (539A2$1) $90 
GE “'Masir local controller, 2F, CG, wicesk 

mic (6594252) $50 

POWER SUPPLIES 
MOT HPN1001/HPN1007;7TPN1136, 7A. 12VDC $75 
MOT HPN3196/HPN1008/TPN1154_ 104 12VDC $95 
MOT “Mitrek”” console low power A.C. 

(NPN1002) New $100 
GE '‘Mastr Il'' base station, 100W, 304 

(19D430272G1) $175 
GE Phoenix” 10A (19D430175G1) $60 
GE “Pro” base station (4EP39A12} 100 
GE “Pro” receiver only (4EP39A12) $50 

Agove wiVHF or UHF receiver 370 
FADACS P/N DCS-12-10S, 104. 12V0C $50 
GLENAYRE M2803, DC-DC convertor 48VDC in, 

13-BVCD, 124 $50 
MOT *Micar’’, ''Syntor-X'' console chassis wo 

PS.feover Offer 
ASTRON RS.124"' 12A, 12VDC $60 

CAVITY-DUPLEXERS ETC. 
WACOM 150MHz Dolxr (WP420-2) New $250 
WACOM 150MHz notch filter (WP539-1), 162MHz $125 
WACOM 133MHz B/P cavity (WP428). 734MH2 $125 
Sinclair R2B13C dplxr, 143/148MHz $200 
Sinclair R217 dplxr, 164/159MHz $200 
RJ Comm, AMG 150-116R 1ISOMHz, 12-Mult-C $125 
MOT “'T1504"" 450MHz, B/R dplx:. $325 


UNIT PRICE 
CTS/PAGING REEDS AND ACTIVE FILTERS 


MOT PL” Reed (TLN6824/KLN6210) Sender 

MOT "'PL” Reed (TLNB381} Sponder 

MOT PL’ Reed (1LNB709/KLN6209) Sponcer 

MOT PL” Reed (1U217/233) Sender/Sponder 
(Copper Tyne} 

MOT “PL Filter (NFN6O10) *'MX/MTS500/HT90"" 

MOT "'PL” Filter (NFN6016) “EXPO” 

MOT "PL Code Plug (TRN4224) 


“MAXARIMITREKISYNTOR” $12 
MOT DPL Code Piug (TRN6O05) 
MAXARIMICORISYNTOR $12 
As above. “‘PL’ and ''DPL” Code Plug Blanks 
wiinsteuc. 36/9 
MOT OPL Filter (NLN8922) “MX” $15 


MOT DPL Filter (NLN5762) “°MT500' 

GE CG Red Network (1982052606) 

GE CG “'VERSATONE"' (1903202016) 

GE CG Enc'Decoder Reeds (Mid. by Bramco) 
MOT OC! or ~'OCII"* filter (NLN8503/7834) 


PBYI/SPIRIT’ $15 
MOT 'QCI’ or ‘‘QCiI'’ Reed (KLN6202) 
“PAGEGOM/DIRECTOR $12 


MOF "OCI" or OCI" Reed (TLN6709/KLN6209) 
Sponder 

MOT "OC!" or OCI" Reed (TLN6B24/KLN6210) 
Sender 
NOTE. Wa Stock MOT GE/PLECTRON/ 
FEDERAL NON-STO. CODES FOR *'PL’ 
“OCI” Systems 


CHANNEL ELEMENTS/TCXO 


“wel” 


We stock a wide selection of TCXOs for most MOT/GE/ 
RCA Motiies/Base Stations/Portables. Price vary 


fram $5 ‘0 $20 Call 
MX SERIES MODULES 
We stock a complete selection of VHF, UHF, BOOMHz, 
modules. Prices ate 25-33% of original cost Call 


MOTOROLA COMPATIBLE PROGRAMMING SYSTEM 
—————— 


COMPUTER INTERFACE 8X - Includes AC Power Supply 
& XT or AT Cable 
AS ABOVE wiNiCd (For Portable Uso} 
RADIO INTERFACE CABLE ‘'HT600/MT1000/P200"' 
“KTSO/P100"" 


$90 
$110 
$65 
$80 


MAX TRAC/M100/M400 $35 
SABER" $125 
“STxX" $35 
"“'P110/GP300"' $90 
“HTQOO/M T200/MTX8000"" $90 
“ SPECTRA’ (Low Power} $50 

ESCUTCHEONS 
“GP300"° $5 
“GPIIO" $5 
a rr F 
i] 
¢ : e@ : 
. 
c . 
“GR BOO? 2 ssscarmarareinnnctionemn treaties $5 


CALL FOR LOWEST PRICES » (602) 275-4505 * FAX(602) 275-4555 


WE STOCK ‘‘PL', PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. MeDOWELL RD.—PHOENIX, AZ 85008 
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Equipment for sale 


TRIPLETT CORPORATION 
Qualityand lechnology for lomorrow 


Natural Voice Playback 


@ Repeater Identifiers 

@ Site Alarms 

@ Remote Telemetry 

@ Weather Stations 

B Multiple Languages 

@ kmergency 
Announcements 


NEW Features for Triplett 5000E: 


+ Power Test on 1 or 3 Channels 

* Extended Test Mode Option to test the earpiece 
and microphone 

* Three memory locations for storing test results 

+ Test data can be displayed in dBm or Watts 

* Software updates via the RS-232 port 


distributed by 


gunn“ Gommunications 
© On isso 


{8001 435-9313 in thn (800) 892-1611 
Cuder Fax (BOO! 284-4934 


DataVoice - DV-64 

Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 


1993 Software Version 3,012! Call for Current Pricing! 


moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 


Circle (104) on Fast Fact Card 
¢ MOBILES * BASES ¢ PORTABLES * PAGERS ¢ REMOTES * 
PCI — PEKAAR COMMUNICATION INC. 


Parallel input word 
select 

S00 ma keyline output 

32 Kb sampling rate 

Multiple modes 

Selectable timing 


8 ohm Audio output 

600 ohm Audio 
output 

+9y to +My supply 

Size: 4.00" x 4.25" 

Connectors included 


Several different models available 


Palomar Telecom, Inc. 


¢ TRADE 


Steve's back, formerly of Gregory Electronics Corp. 


$ Specials of the month. $ 
GE S990 Control Heag 128 channel 
GE MPO PLS Letter Carrying Case. NEW. Large or Snort Style with Strap Only 
Motorola Maratrac Model TBIXTA7TATAK 1COW 36-42 range less accessonos 
Motorola Mitrek Modo! T51JJA 2900 60 watt 42-50 range 4 frog, with accossorias, clean, no PL 
Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 range 4 fraq, wiaccess., claan, na PL 
Motarola Ramete T1370 Tolephore type 
Motorola Remote TIE00 Talephone with Handsot 
Motorola Remote T1903 CA Series 90 


NEW $75 


VIOHOLOW * 


GE MPD Portable 450 to 470 rango wiscan. Special 

GE MPE Portable Modal P6GSRBWBEMX 450 ia 470 range, 2 lreq wicG 
GE PE Portables Model PE65ABW 450 lo 470 range, 2 freq. wiCG 

GE MPE 10 Unit Rack Charger Model 362L3C1X 

Regency BTH201 HB wiaccessories 

Aegency Model TAZ01 HB wiaccessories 

GE PE Portables-Mosi ranges 7.S. AS IS, WITH ICOMS. 


m : ...825 
Catalog Available If you can’t find it, try us! Call (201) 772-0704 


* BOARDS « ACCESSORIES ° ELEMENTS 
Circle (131) on Fast Fact Card 


1201 Simpson Way, Escondido, Ca, 92029 


(619) 746-7998 © Fax (619) 746-1610 


VOU « 


« STRIPS * REEDS « 


i 
scien an Curie. ProCom MUS54 


HANDHELD UHF FM TRANSCEIVERS 
5 WATTS - FOUR CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


Idea! for use in factories, office buildings, 
shopping malls, construction sites and for 
security control. 


FEATURES INCLUDE: 

* Lightweight, only 13 oz. miniature, sturdy 
high-impact plastic case, with belt clip and 
carry case, 


Rechargeable nickel cadmium battery pack, 
A.C. battery charger, flexible antenna with BNC 
connector, FCC license application included, 


Jacks for A.C, charger, earphone, external 
speaker/microphone, and external antenna 
with BNC connector, 


Adjustable squelch control/tone squelch 
on-off switch 


e FCC type accepted tor Part 90 and 95 
Operates on General Mobile Radio Service 
and Business Band Radic Service 


One set of crystals installed for channel 1. 


Crystals available for: GMRS, GMRS-SIMPLEX, 
REPEATER FREQUENCIES, BUSINESS BAND 


fANON@uRIER 


(800) 345-1354 


14811 MYFORD ROAD « TUSTIN, CALIFORNIA 92680 
(714) 669-9890 * FAX: (714) 669-1081 


Joyce 


Bollegar 


at 


Lams HOASHAN 


913-967-1923 
FOURTH DIMENSION INDL STRY, INC K 


WORLO WILT: COMME MCATIONS EOC TEMEN | BACB Ls 


NG Danio Court Holbroak. New York Lit Ext > 


to place your 


* * TECH-NET BBS x * 
Commercial Two-Way Radio BBS for Buy-Sale of Ra- 
dio Equipment. Over 800 megs of files on the BBS. 
There is also a Ham Radio Callbook Database on-line. 
BBS is 1200-14,400 bps 8N1. BBS is FREE to all Com- 
mercial 2-way Radio Techs and Dealers. Log-on and 
join hundreds of other callers. 


Cali he Tech-Net BBS (615) 586-4913, 


classified ad 


in the 


very next 


LTR REPEATER 


150 Watt. Never Used. Will sell at dealer 
cost. Ready for shipment today. 


available 


issue. 


1-(704) 847-0612 
Ask for Hollis or Jack. 
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Classified 


| RadioMate } 


Equipment for sale 


We don’t just manufacture headsets... 
We design and engineer 


headsets to meet your requirements! 


Headsets For Most All Radios and Telephones 
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e —— * PAGERS » PAGERS * PAGERS» PAGERS « PAGERS + 


A MCMANUS COMMUNICATIONS ° 
G G 
E 201/763-6250 E 
: Fax: 501/763-6533 : 
e “Authorized Dealer of ° 
C NEC Paging Products” ; 
G Also— G 
S Refurbished Motorola, NEC, and Panasonic Pagers E 
5s ” New Panasonic Pagers s 
e ™ Pager Parts and Accessories ° 
c = Reeds, Filters, Code Plugs, etc. P 

P A 
G We Repair Pagers — Used Pagers Wanted G 
a We Provide Support for our Canadian Customers, Yoo! . 
Ss “One call gets it aff!” s 
* PAGERS « PAGERS * PAGERS * PAGERS: PAGERS » PAGERS + 
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LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 


wide, Call with your modem to register 
now, 


The CommLine BBS 
313-854-6441 


CLEAN USED GEAR 


NEW STANDARD RADIOS AT DISCOUNT!! CALL NOW 
HarisAlpha2000E VHFIMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Ii DC Remotes, Motorola Local Remotes 
MORE - MORE - MORE - MORE - MORE - MORE 


OF MOTOROLA USED EQUIPMENT! 
Mitrek, Micor, Syntor, Maxar 80 & OTHERS 


w—> 800-231-0103 


Cushman CE-4 & CE-6 Service Monitors 
GE Phoenix SX VHF, 2/16CH&Scan 
GE MLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR Il & Exec I] LB, VHF, UHF 

GE MVP, VHF 

GE MASTR Il Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF 
Motorola Mostar 800T 


Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L_ LB, 75 Watt, Synth 

Mostar VHF, Maxtrac S0OMHz 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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PAGER CRYSTALS 


Precision crystals at affordable prices. 
Common frequencies for popular pagers in stock. 


* * SAME OR NEXT DAY SHIPPING * * 
*** NO EXTRA CHARGE *++ 


CRYSTRONICS, INC. 
We've got the crystals 
Phone 305-566-6949 Fax 305-566-5971 


Lede QUALITY © 


USED PAGERS 
LOW BAND 


: Ss “i I A ALTE Mbhatt 

ve U®CENVOY 
whit $ SPIRIT 
BRAVO TONE ” URAVO ALPHANUMERIC 


A FOURTH DENSON NOSTRNC: 


manenn § 


1 HUNT DASPL AY 


2G DANTE COURT. 
UELUYOOR. NEW WORE 17701 


USED RADIOS 


at Low Prices! 


*MICOR °GE 

*MITREK “ACA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
*RPTAS *BASE STATIONS 


Large Quantities * (817) 433-5452 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or “as is”. 


Ae (303) 337-4811 
S.=_{8 FAX (303) 337-3084 


For Sale 
Centra Com | 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 


Centra Com Il 
Reprogramming and 
Custom Changes 
Northeastern Communications inc. 
Waterbury, CT 06708 


(203) 575-9008 


Equipment for sale 


(1) Mocom 70 UHF ......... 
(4) Mocom 70 44 MHz ...... $125.00 
(1) MASTR II 30-36 MHz. N/A .$150.00 
(1) MASTR I! 450 MHz, dual 

front end, scan ......... $225.00 
(1) MASTR II, 450 MHz . 
(1) MICOR 44 MHz .......-...200.00 
(1) Ex. Il, Base 450 MHz -...$400.00 
(5) Phoenix-SX VHF ........ $185.00 


(716) 385-4145 


MOTOROLA Radius 
DELIVERY NOW! 

One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow, We can handle any size order and have 

done so for 20 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
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YOUR STOCKROOM 
HAS IT... 


ON-GLASS* 
Standard of 
the industry! 


Semi-flexible foot 


One-step easy 
mount 


100* Factory-tuned 


Limited Lifetime 


Warranty 
}. 


) Ss 
LOMMUNMICATIONS 
EXPRESS 


BUY—SELL—TRADE 
GE 900MHz Paging TX a Call 
GE S00MHz SMR Aepeaters Call 
Micor Base Repeater . from $1295 
Master |! Base Reptr from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles trom $100 
Micor Mobiles 5 from $150 
Mitrek Mobiles from $150 
Master || Mobiles trom $150 
EX ti Mobiles - trom $100 
Phoenix / MVP . from $150 
DC/Tone Remotes . from $100 


NUMERIC 
DISPLAY PAGERS 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call for Quote or Sales List 
Warehouse 1-501-835-7066 
90: Years int Fax 1-501-835-8766 


Conmmunicatiors 


US: 1-800-631-7297 
FAX: 1-800-327-0007 


Bob Barnett 
Owner—WSAHL 
FOC 1st Class Tech 
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BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane * North Little Rock, AR 72120 


+ a 7 a 
OUSTRY, INCE® 
WORLD WILE COMMUNICATIONS EQUIMENT BROKER 
XNG Dante Court Ualroek. New York LPL 


Obstruction Lighting That’s Not Sky High 


RADIUS 
*low-low-low x 


MOSS COMMUNICATIONS INC 
1-800-822-6677 


ElectroFlash™ Aviation Lighting Systems 

e¢ Medium and High Intensity Obstruction Strobe Lighting 

¢ ETL Certified. FAA, Transport Canada and ICAO Approved 
¢ Compatible with Dual Installations - Auto Restart 

© Available with AC, DC, or AC/DC Combo Input Voltage 

¢ Installation and Service Maintenance Available 


Towers and Land for Sale 
Former Western Union Sites in 15 states 
Land, buildings and towers plus some 


microwave equipment for sale, Prices 
vary by location. For details call Agent 
Joyce Castille. 

800-852-8166 or 619-497-3458. 


¢ Equipment Warranted for 24 Months - Includes Flash Tube 


FLASH’ 


TECHNOLOGY 


P.O. Box 329, Nashua, NH 03060 
Phone: (603) 883-6500 
Fax: (603) 883-0205 
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104 


Classified 


Equipment for sale 


LOOK! 
WHOLESALE PRICES ON ALL MOTOROLA RADIUS 
AND OTHER MOTOROLA PRODUCTS 


FADLO CENTRAL, tie: 


ne 


1-800-923-6872 


OR FAX YOUR RFQs TO (205) 476-4768 


YOU'VE CALLED THE REST - NOW CALL THE BEST! 


36 YEARS FACTORY EXPERIENCE 
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Introducing... 
SC Il 
MINITOR Il 
SCAN OPTION 


NEW option turns your MINITOR II® 
intoa SCANNING PAGER 


COMPLETELY INSTALLED 
Ray $GHQ0 Bey $B Q00 
oly COM-TECH 
" ELECTRONICS 


5 Krey Boulevard 
Reassclacr, NY 12144 


(800) 344-4896 + (518) 283-0958 
DEALERS WANTED 
@ MINITOR Il - « registered trademark of Motorola 


HPT AAT Ary 


1 ALE ini sa ica 


A Taha Pa’ *\ a 
WOURTH DIMENSION INDUSTRY, INC. 
WORLD WILE COMMUNICATIONS HOURMENT BRORLK 
200 Dante Court Molhrook. New Wark IAL set 
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CLEAN MOTOROLA RADIOS 


MOBILES 
1D0W SYNTOR X VHF/UHF 16 F SCAN 
PROGRAMMED 

100W SYNTOR 9000 VHF W/UHF PACIAT 

100W MARATRAC VHF & UF A7 99F SCAN 

100W MARATRAC VHF & UNF A3 8F SCAN 

1D0W MITREK LOW BAND 39-50 MHz PL 

100W MICOR UHF 12F WIDE SPACED PL 

10087 MICOR VHF 4F PL 

25W MAXTRAC VHF & UHF 16F SCAN 

45W MAXTAAC VHF & UHF 16F SCAN 

30W SPECTRA 900 MHZ ““AS"’ ‘ 

PORTABLES 

5W P200 & HT60D 6F VHF & UHF 

4W M7100 16F UHF 695  99F UHF 

2W SABER 11 VHF DVP CAP NEW iN BOX 

5W SABER 113 VHF & UHF W/RAPID CHARGER ; 

CONVERTA-COM MT1000/HT6OQ/MTXB00/MX/STX .... 

REPEATERS 

25W RP7IPL UHF WOUPLEXER 

75W UKF MICOR COMMUNITY 

CRMC eCbPENUEA WOODED ADR Leeeeteie 

RADIO EXPRESS, INC.-NORTHERN VIRGINIA 
“AMERICA’S FAVORITE RADIO BUYING PLACE’ 
OFFICE 703-256-1928 FAX 703-830-8710 

ORDERS ONLY 800-545-7748 = 

2) “WE BUY USED MoToROLA — 

& RADIUS RADIOS” =a 
MAJOR CREDIT CARDS ACCEPTED 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
MASTER II STA. 100W 42-50 from $1,200 
MPI UNF 4W WICG & Charger $165 
MPI Multi-Charger. 8 Unit... .. S75 


Delta-S 150-174 no. ace, OW... , $275 
Delta-S 450-470 40W §-990 acc. $299 
Delta-S 450-470 40W nw ace é . S199 
Delta-S Low band and “T” band . . Call 
VHF PLS Port. 16 ch w/GESTAR $199 
PLS/MPD/MPA Multi-chegr, NEW $100 
Phoenix-SX 406430 16 ch. NEW $225 
MASTER II 150-174 low trom SU5 
MASTR II 450-470 40W $165 
MASTR II Accessories complete - -$50 
C-500 two channel scan head... . coma 
MASTR II cables est $20 
Reconditioned speaker & mic. ea. - S10 
New mic. with round metal plug 

works Pro., Exec I, I eet... 2... . SE 
5-990 128 ch, head w/warranty .,. . $125 


MPS/MPR/MPX/MPI/MPD Chargers ., , , call 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


For Great . | 
LABELS 


Anchor Graphics, Inc. 


We carry Radio Escutheon 
* Lago design 
* Knowledgeable staff 
* Custom-made labels 
* Quick turnaround 
* Full-service Label Mfg. 
Tel: (214) 242-0439 » Fax: (214) 242-0959 
1467 LeMay. Suite 111 ¢ Carrollton, TX 75007 


CAL CRYST: ‘sl LAB wag IN BNA c. 
Cc RYSTA LS FORALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 


800-333-9825 


FAX 714-491-9825 
1142 N. Gilbert Anaheim, CA 92H01 


SSSSSSSSSSSSSSSSS$ 
MOTOROLA RADIUS 


$ $ 
$ $ 
: Monthly Special: GP300s, VHF & UHF. : 
$ 8 ch. with all access, $477.00 and $ 
$ $507.00 respectively, while supply lasts. $ 
$ FROM THE LEADER IN PROVIDING MO- $ 
$ TOROLA RADIUS EQUIP. AS OUR OVER $ 
$ 2,000 CUSTOMERS KNOW, SHOP FIRST $ 
$ THEN CALL PROCOMM FOR BEST $ 
$ PRICE AND PROMPT COURTEOUS $ 
$ SERVICE, $ 
3 PROCOMM : 
$ Phone/Fax 805-497-2397 $ 
$ $ 


SSSSSSSSSSSSSSSSS$$ 


YOU PAID 
TOO MUCH! 


If you didn’t 
buy your Radius 
from the factory 

or from 
California Radio 


1-800-231-0103 


We put a smile on your facel © 


Channel Elements 
100,000 Freqs in Stock! 


MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 w/o trade 

Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


Why Electro Dynamics Crystal? 
We go the extra mile! 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


NEW? Tone-Master™ Touch Tone Decoder 


MoTron Electronics 
310 Garfield SL., Suite+ 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 

Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source v 16 digi LCD 
display, 80 digit scrollable buffer v Bullt-in speaker 
Vv QV battery Vv Melal case ¥ TM-16 PLUS includes RS- 
232 output and Software for optional date/time’ number 
logging using your |BM Compatible computer 


TM-16 Standard Model S169 
TM-16 PLUS RS-232 Model with Soliware $239 
PS-12 AC Power Adaptor. . ae sw 
S/H 35 USA/Canada, $1 5 Foreign. 
Visa, MasterCard & American Express Accepted 


like new w/ Tracking Gen Opt 12, 


Battery, accessories, case, manuals 
$7,895 Gary 916.791.1665 or 
Roger 916.966.7776 


Equipment for sale 


LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


KPolyPhaser 


...TO KEEP YOU 
COMMUNICATING 


LIGHTNING/EMP and 
GROUNDING SOLUTIONS... 
Ml primus 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 
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Introducing... 


Speedcall's™ 912C status reporter... 


Direct replacement for aging unils or add ons, 


Finally, a low cost reliable alternative to 


Status reporting, sel call, horn honk, interrogate, 


group call, console assign and ANI on PTT. 


Parameters are front panel programmable. 


Extensive self test and alignment capabilities. 


Model 1012C 


The next generation of 
status reporting equipment from: 
° 


i  — 


210 Main St. #153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


LTR™ and Motorola trunking compatible. 
Compact: Only 54" x 44" x 1K" 
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IFR 1200S MSR 2000 


150 MHZ 
100 watt continuous duty repeater. Fully optional 
model in 32 inch cabinet. 
$4500 
Mitrek 100W 38-50 MHz 4ch PL.......$295 ea. 
Contact Ray Schall. 
503-267-6064 


Return Loss Bridges 


Features 
® Directivity: >45 dB typical 


e Internal reference and RF reflected port 
e High power rating: 5 watts 

* Swept SWR measurements 

@ Rugged construction 

-04 Mhz to 3.0 Gliz 


Return Loss Bridges are a low cost solution for swep! SWR measure- 
niemts. These bridges can be used with a spectrum ianiulyzer/eracking 
generator ar service monitor. Being a self contained unit, no exter- 


Table of available models: 


Freq MHz 
RLB150B1  |.(40 to 150 
RLB150N3A [5 10 1000 
RLB150N3B |5 10 1000 
RLBISONIC |5 te 1300 
RLBISONSA |5 ta 3000 
RFT0S0NM2|DC to 3000 load 


*CAGEEF 


Me Se Ee 


$269.00 
$329.00 
$389.00 
$425.00 
$579.00 
$125.00 


hal attenuators, amplifiers, comparators or detectors required. Easy 
to use: Connect generator to “source” port, analyzer input to 
“reflected” port. Set reference level with “load” port open, connect 
your device undey test and take reading, Five watt power rating, un- 
matched in the industry, protects YOUR bridge fram power coming 
down the feedline during antenna measurements at crowded sites. 
Rugved nickel plated brass enclosures assure excellent durability 
and shielding. Return luss bndges are useful for tuning antennas, 
receiver front ends, cavines, duplexers, isolators, and pre-amps; they 
alse can be used for cuble fault location, anpecdance and structural 
return loss Measurements. 

FREE application note, “High Performance VSWR Measurements” 
call and ask for iv! 

Application note discusses the relationship af VSWR, return loss 
and reflection coctficient in basic, simple to understand terms. It 
also discusses how to use the bridge and suggests possible applica- 
tans. 


Voice: (316) 942-5100 
FAX: (316) 942-5190 
Wichita, KS 67277 


Phone: 


P.O. Box 9446 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 


Classified 


COMMUNICATION 


Equipment for sale 


WHOLESALE 


synced © , INQUIRIES AND IN LA: 
conventiona 
wmabies 504-361-5525 
Mobile a portables | Motrac; Micor, Mocom; Mitrek; Etc. 
t m accessories MT's, and GE Elements. Call for 
Communications a FREE programming 2 


Any desired Frequency available 
for fast delivery. 
| Lifetime Warranty on Crystals 
| Trade-in credit on your Old 
Channel Elements 
‘] We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


Official Distributor for: 
RFI Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! Onide Taney — Pile Tea! 


Circle (115) on Fast Fact Card 


1-800-548-2484 


MOTOROLA & STANDARD, TRUNKED RADIOS 
MOBILES BOD MHZ TRUNKED 
15W COVERAGE PLUS MOBILE W/LORAN RCVRS 

WIKEYSOARD $2,195. 
COVERAGE PLUS MAC COMPUTER WrSOFTWARE $2,995. 
ISW TRAXAR $250. I5W MOSTAR FROM $325. 
16W MAXTRAC 614 B5 . $495. 66 & B7 
35W MAXTRAC 81 & BS $545. 35W 86 & fi? 
35W SYNTOR X MULTI SYS $395. SYNTOR 9000E 
35W SYNTOR X 15 SYS/15 SUB/TALKAROUND "NEW" 
35W SPECTRA 87 10 SYSYSCAN/TALKAROUND 
25W PP1I000 $695 PPI000X 
25W GX30301 7 SYSTEMS SCAN CONWTALKAROUND, 

WORKS ON MOTOROLA OR EF JOMNSON—LTA 

SYSTEMS. UNIT PROGRAMMED ONTO YOUR SYSTEM AT 

NO CHARGE. NEW IN BOX. 3 YEAR WARRANTY $895, 


Taka siant 


TONE / VOICE 


PAGERS 
Low Profile * Low Band 


Antenna for Radio 
Communication 


FEATURES: Model CRIOIA 
* Up to 95% Height | THE ULTIMATE 
reduction LOW BAND 
* Easy Installation 
* High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 554, Grand Island, NY 14072 
For Immediate Fax Info & Technical Assistance, 
Telephone: 716/773-1445 


PORTABLES 800 MHZ TRUNKED 

2W MIX800 WICHAGR $595 MTXB00 6 SYS/J SUB $650. 
2W MTXB10 6 SYSIA SUB/CONVENTIONAL .... 
IW STX 15 SYS!15 SUB DIME SUPER CONDITION 

3W STX SMARTNET 1/11/111 GEMINI ''AS NEW" 


2W HX5801 10 SYSTEMS. SCAN, CONVTALKAROUND. 
WORKS ON MOTOROLA & JOHNSON-LTA SYSTEMS 
PROGRAMMED ONTO YOUR SYSTEM AT NO CHARE 
3 YEAR WARRANTY .... 


MOBILES 900 MHZ TRUNKED 
- 12W 82 MAXTRAC ...... S545 BB-87 
WORLD WIL COMMUNION EOUIPMENE BACAER 30W 87 MAX $695 12W B2 SPECTRA 


= 12W 35 SPECTRA 10 SYS 
OR EE DPR ee ees Ext 3OW BS/B7/B9 SPECTRA 10 SYS/SCANITEL j ri z 
SOW L37VLB BASE aed 3 rc . 
RAGE seh best ba blsleda heen canoes Now, here’s a switch! 


PORTABLES 900 MHZ TRUNKED 
2W MTX900 B3 & B4 6 SYS/3 SUB/CONV 


RADIO EXPRESS, INC. 
“AMERICA'S FAVORITE RADIO BUYING PLACE" sat cocec phi feria circa 
INQUIRIES 703-266-1928 FAX 703-830-8710 Bil Alaa ala a 


__ ORDERS ONLY 800-545-7748 ere 
CRYSTALS-ELEMENTS aaa ee alii EASY TO INSTALL. 


PHONE FAX Oy WS NITA SUIT NENTS 7 

NO [GNITION SWITCH CONNECTION! 
sag tcc ntred | 800.322.9426 Circle (130) on Fast Fact Card : a 
P.O, BOX 26330 + OKLAHOMA CITY 73126 PROGRAMMABLE. 


15 MINUTES TO 15 HOURS! 


Prevents Dead Batteries. 


RAMSEY COM-3 MADE IN US.A. 


The communications service monitor that's PROTECTS YOUR RADIO. 
missing one feature .... HIGH PRICE [| ae ia ONLY $74.95 care the 

¢ Frequency coverage 100 KHz to 999.999 MHz 15 70000 forbes CALL NOW FOR MORE INFORMATION! 
© Signal Generator 0.1 uV to 10,000 uV with reverse : ASK ABOUT 


power protection ... no more front-end blowouts! OUR NEW 
« Buillin 1 GHz and audio frequency counter DEALER KIT" 
« Modulation includes 1 KHz. CTCSS or external 
° The most popular low cost high performance 
monitor. .. .thousands sold worldwide 
* Extremely portable, only 13 pounds includes 


rechargeable battery al no extra cost — DD [| SESS 
* Call for free 10 day trial in your shop (mca 400 Highland Avenue 


Altoona. PA 16602 rel, 


Ramsey Exctrones inc, [ver] POLOGH 800-458-3410 
793 Canning Pkwy 716-924-4560 eae 1 a q x 
Victor, NY 14564 716-924-4555 (FAX) 1951 Cravantsuart 
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A STOCKING DEALER 
IDLAND| |} [> 


LANO MOBILE RADIO 


Custom Midiand LMR 
Voting Receivers 


Same Day Suippinc 
Fu.t Propuct Support 
Whotesate To Deaters Oniy 
Mayor Crevit Carvs Accertep 
Larce Inventory Or Mosites & Portasies 


‘ 


International (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 


B & C Communications, Inc. 
L 


-800-343-3004 - 201-670-1985 - (Fax) 201-670-7627 


O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 
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WE'RE NUMBER ONE 
(NUMERO UNO) 


* #1 IN LOWEST PRICES FOR TOP QUALITY RADIOS 
¢ IN DELIVERY * 411N TOTAL RADIOS SOLD IN USA 
CHECK US OUTII! 

pias 
FROM $184 
FAOM $259 
FROM $349 
FROM $395 
FROM $480 


FROM $320 
FROM $385 


RADIUS (MOTOROLA) 
SPIO 1 VHF 
ee sal Sh W VHF 

WHF 


P50 2 VIF 
P-50 dW UNF 
Pr 2) UNF 
P10 av UHF 
GP300 4W UF 
M100 25" DHF 
W100 407 UFF 
FROM S365 GM300 255 UNF 
FAOM $415 GM300 40W UNF 


ro wate 
MONOGRAM [ERICSSON/GE eres 

MGP14B SW ViF/UHF IDF PORTABLE 2A WARRANTY $415 
MGN148 dow WIE IGF SCAN MODILE 2A WARRANTY 

MGM450 40W UNF IBF SCAM MODILE 2¥A WARRANTY 


=i 
stanpano — 3MEME 

Hx2a1 5W 16F SCAN PORTABLE VEF/URF SYR Wah 
Hx440 SW 200F SCAN ALPHA-NUM VIMEUHF 37 WAA 
GX2000 35W J6F SCAN VHF/UHF MOBILE 3YN WAR 
6X3200 SW 200F SCAN ALPHA-MUM MOB AYR WAR 


RADIO EXPRESS, INC. - NORTHERN VIRGINIA 
“AMERICA’ FAVORITE RADIO BUYING PLACE™ 
INQUIRIES 703-266-1928 FAX 703-830-8710 
@B] (ORDERS ONLY 800-545-7748 mem 

CREDIT CARDS ACCEPTED — 


FROM $249 


FROM $515 
FROM $379 
FROM 444 
FROM $425 
FROM $465 


GM300 45W VHF 


Equipment Wanted 
Motorola, Jonnson, GE, 
EFJ, Uniden, Standard 
Buy-Com-Co. 

1-800-347-4121 

FAX (602) 585-6900 


WANT TO BUY 


Pagers: DBR 2000, NEC, 
Mot. Bravo and Panasonic 


Two Way Radios: 800MHz, UHF & VHF 


Telepage Communications 
803-269-9699 


WANT TO PURCHASE 
Harris-Farinon Channel Unit-UDL 
634, 12 ch. or 24 ch. assembly for 
LRI-2 system. Call Nick Powell. 


904-239-5926 


48-HOUR 


9 MX340 BOOM: Carvertinnal HISAAUS N10 
re Se J5G1t 


WE BUY 
AND SELL 
USED 


MOTOROLA 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


if A356! 
unked basti eins 
Canna, BOOMH2 Trunked, 30 watts 
20 GE Mare V Partables, SO0¢M142 Trunked 
4 Micor 495Milz, T7SATAIOOD 
Syntor, 495Mbz T645R49200 
3 arse SISMHZ rir t 14s 
2 $84 4ACBIIO5Ar1 SP? 


ch 460! 
50. Syntor. 660MU?, 7645843200 
20 Micor, 460MIi2, T74ATAZ000 
Aliz, B44TZA7ODO 


65 wi : ‘1 
SCHAEFER 38 MT500. aso. H34BBU3124 
1 Micor Rpt 40BMH2 CO4RXBIIDGAT tw OVP) 

16 Syntor. iyatatle Tax 141200 (ith OVP | 
RADIO CO. a Micor 7sMu. TS FSSAT W310) ae 5 
1301 Grant St. TS5MMz, C7IGRB3106 

Box 395 me 

Denver, “2 Mitrek MH Tea Jn000 

1A 50622 2 173A TNS100 


a6 Mitr TeaMN. T8aJUA3900 
eae 153MHz. Od3GMABODO 


0 issu Le hhades 
“ 1 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 
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Dy 8 en S24 
useD Readliuy Radios 
WAINTED: 
ado ## 800-231-0103 


TH1JA9900 


a wit Pek ‘aBMH2 751JJA4909 


ONUUL A 


RADIO ENGINEERING PRODUCTS 


+ SOFTWARE + FCC INFORMATION 
3-D Terrain Dial Access 
Coverage Predictions State Frequency Lists 
Fresnel Zone Studies Custom Searches 
Engineering Package Mailing Labels 
Intarmodulation Studies Print-outs 
3 or 30 Second Terrain Ales _—Data Files 


O84, INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 
*DEMO DISK upon request NOREEESO Phone: 904-426-0014 » Fax: 904-426-0099 


Circle (119) on Fast Fact Card 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 


slance 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS ‘SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


. Spee! 1ei sion 
3 A 
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Classified 


Computer software 


SMR BILLING/ACCOUNTS RECEIVABLE 
$396 
‘Johnson ‘Trident ‘Uniden 


Accounts ‘Receivable 
Apply Payments 
Generate Statements 
Print AR Ageings 
Generate Sorvice Charges 
* Handles all of your business billings 

¢ Easy to understand and earn 

* Requires a minimum of file data keying 

© Mix of match different downioad formats. 

° Simple and flexible approach to sales taxes 
* General Ledger tniertace. 


CLEVER SOFTWARE 
3033 13th Ave. SW, Suite #139 
Fargo, ND 58103 
Phone: 701-237-0095 Fax: 701-237-0228 


“CES ‘IDA “Zetron 


paling 

Recurring Billings (flat rate) 
Daily Billings 

Air Time Billing 

Long Distance Billing 


* Path Profiles 


Ask about 
our monthly 


service 


2975 Valmont # 100 


Pyramid Communications Service Management 


, Software 
2 Serial #’s maga | ane ge 
‘Only $279 . coat Ey Pan Mailing Jabels I mooises | 
y Shop Histo, 5 
Kits Productivity Reports | 
“stomer Data _ Repairs| 
et NE. | 


Free Demo 
& Manual 


YU 


Cc 
210 Main St #153 Seal Beach CA 90740 ( (414) 730-4190 2 


he highest quality multi site coverige prediction 


software available for the PC. 
RFCAD uses both 3 Sec. Terrain Data and Land 


Use Land Cover databases. Modules compatible 
with competing software packages. Runs under 


HERE! Microsoft Windows. Fully operable run-tinte demo 
: 


available 
See, 
Richard P. & Richard L. Biby, Principals 


Communications 
Data Services, Inc. 


Affordable combinations of modules and 
geographically limited data packages are available 


H105-2 Arlington Biva 
Valls Church. VA 22004 
(703) 531-0034 
(S00) -t11-0034 


Circle (120) on Fast Fact Card 


Terrain Analysis Package (TAP) ™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations. 
¢ User-customized data base for buildings and 
vegetation. 
¢ Digital elevation data on floppy disk or CD-ROM. 
¢ Intermodulation product studies. 


Free demo disk upon request. 


Wright 
Soft Liab! 
1010 South Joliet, Suite 204 


Aurora, Colorado 80012 
(303) 344-5486 
FAX |303] 344-2811 
Tele TAP BBS (303) 344-5378 
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SS RF a and Propagation Software 


: SS Area NN 


* Land aay, 

* Easy to Use on Your vo S 
* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries _ 
* International Applications == 


Boulder, CO 80301 USA 


(01) 303 444 4871 
FAX: 303 444 4872 


FCC Licensing 
Price ‘Quotes 


619 560- 0644 


The Service Processor compurerizea wor 
Ticket, Aulornatic Inventory actust, Auto Ticket Pricing. On line 
service tistory MA or TAM. MA records Frequencies Cap Codes 
Etc. On hne Help Generate any Report. Easy to v Charac ster 
onented. or mouse drives Network and Wa 


"""DEMO. ACTUAL SOFTWARE, FREE** 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 


Identify and prevent RF 
communications site 
interference in minutes 
rather than hours. 


PowerlulPC software that picks up where 
allother intermodulation programs leaves off. 


- Transmitter Noise/Receiver Desense Analysis 
-Intermoduilation Signal Level Analysis 
-Eliminates Manuallook-up of filter curves 


COMSITE Pius 


Forabrochure, call 1-800-845-0408 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing. 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (133) on Fast Fact Card 


Computer software 


MSITE™, our latest terrain-based propagation program, offers you multi- 
site composite analysis of field strength, received power, C/| ratio, most 
likely server, and basic shadowing for up to 50 transmitter sites. It's 
another example of EDX’s leadership in communications engineering 
software tools. 


= Propagation software - whether it's MSITE, or our newest product 
MCS™ for microcell ray-tracing simulations, or our industry standard 
SHDMAP™ and RPATH™ programs, for 8 years EDX has been the 
innovator in PC propagation software. 


® Terrain data - EDX was the first (and only) company to offer the entire 
US 3" terrain database on a single CD-ROM. 


= International presence - EDX has customers in more than 30 countries 
on 6 continents. From the borough of Manhattan to the Great Barrier 
Reef, the sun never sets on EDX software. 


Send for our complete software catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon U.S.A. 
Tel: (503) 345-0019 Fax: (503) 345-8145 
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The SENTRY Service Manager” 


The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 

Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA* 

P.O. Box 372416 
Indian Harbour Beach, FL. 32937-0416 


BADGER MOUNTAIN 
SE Washington- - Benton County 
SITES AVAILABLE 
NLL. 46% 14°46" WL, 119° 19° 31° 
EL 1579 MSL 
Badger Mountain Antennae, Inc. 
(509) 582-3437 


Telephone (407) 773-6090 FAX (407) 773-6092 John M. Rowe 
Communications Real Estate 
Circle (123) on Fast Fact Card Site Acquisition, Site Marketing & 
Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
REALTOR® (303) 830-0815 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 
(CEMS) i 
A 
TEL: (708) 823-7713 
RADIO COVERAGE ENGINEERING SOFTWARE 
(RCES) 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 

STAN STANN METROPOLITIAN CHICAGO 
AREA 


MICROWAVE LAND MOBILE RADIO 
Menu Dien - Cale Coded Coverage Dugramy 


On-Nereen Path Vratite Desay Multiple Prediction Mvulels 
P O. Box 31160 


Diffraction Lows Cstculations Ma) Rantials --) Mets) Kam) Rachus CHICAGO, IL 60631 


Reflected Signal Analysis Relief Mays an (ule 


Revite and Syste: Diseeams Intermiatulation Calculations 
Map Cemsings » Graphn ath © We) De snd Re Frequencies 


Dimensin ns © Upiee” Cede 


Mt. Vaca Radio Site views Northern 
SF Bay Area and Sacramento Valley solid. 
Single space, entire building rental or Icase. 
Power, telco, ISOft. tower. 24hr access. 
Please call or write: Radio Properties, PO 
Box 192, Elmira, Calif. 95625, 


phone (707) 446-3419 


Perkemunce Prechetions Anukiy, 


del aa ebb © Graphic Preventaturas 


NORTON ENGINEERING Demo Disk 
10002 McDuff Court 
and 
Vienna, VA 22181 le Printout 
703) 938-5745 Samp e rintouts 
Fox: (703) 938-9168 Available 
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Classified 


37 CALIFORNIA ANTENNA SITES 
Tower space * Major Locations * Stand-by power 


* Secure facilities ¢ Ais Conditioning 


Or develop your own site. 
Land available at 


We've got you 1 


COMMUNICATIONS 


Since 1956 


23501 Pork Sorrento. Ste. 213A 


‘ 7 e r e Lt \ 
Colobosas. CA 91302-1355 
CO & } t | \ Contoct Rich of Jack Reichler ar 
a 818/888-7000 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola, Our 
nationwide network of antenna sites offers you space on thousands of 
presmict antenna sites across the counuy. Contact Motorola Network 


b 
Services Division today for your local and national site needs or to find out ARIZONA’S PREMIER 
more about our site planning and management services. TOWER FACILITIES 


U.S. Network Services Division, Contact Dave or Charlie Bonifasi 


Antenna Site Information 
708-576-5484 ANTENNA SITES, INC. 
602-451-7702 


NEED TENANTS?? 
___ Advertise your sites in the " 
( NATIONAL COMMUNICATIONS ~*~ 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6093°** 
Freehold, NJ 07728 (908) 462-5964 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 
702-825-2626 
GREAT BASIN COMMUNICATIONS 


Here's the first step designed 

to save you time and money! 
Whether you're a 

communications newcomer or 


an experienced pro, you'll find The answers to— 
this handy booklet invaluable “Choosing a site TOWER SPACE 
for: — . vFCC requirements Westchester * Putnam * Rockland 
¥YPaging WSatellite Risks Connecticut 
¥Dispatch “Microwave vLeases cree ein aa 
x ey: eee ee vMai el antennas - z with downti 
¥Cellular Telemetry aintenance and null fill. Satellite earth station anten- 


VBroadeast YData vMore 
¥ Personal or Business 
“Specialized Mobile 


When you need help in selecting a commu- 
nications site, cal] the northern California 
experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


! DIABLO COMMUNICATIONS, INC. 
1220 Brickyard Cove Road. Point Richmond, CA 94801 


(S10) 236-3700, Fax (310) 236-3799 Ask for Mr. Pringle 


na available. Emergency generator, A/C. 
Elev. over 1,000 ft, Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-633-0569 * Fax 914-633-9315 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)-236-3799 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 


Four Sites. 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 
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[ Tower space _| [cprom 


COMMUNICATIONS FCC MASTER 
SITE SPECIALISTS. FREQUENCY 


Site Selection, Acquisition, Development, Construction, DATA BAS E C D RO M 


Engineering, Management, Marketing. 
Sites Available Now... CA,OC,FL,IL,IN, LA,MA,MD, MI, MO, All frequencies within the FCC Master Frequency Database 
for the entire US on CDROM 


NC, NJ,OH, PA,.TX, & VA 
Dbase File Structure (ASCII Avail) 


Exporting Available 
Frequency, Callsign, OBA Name, 
Licensee, City, State, Zip 


Transmitter Lat & Long, 
Elevation, Antenna Height 
Address and County 

Radio Service Code, issue & 
Expiration Dates and more .... 


Custom Databases Available 


2400 Ownby Lane. , VA 23220 
(804) 353-4782 «Toll-Free (B00} 438-3810 | 10 Woodbndge Center Onve. are NJO07095 
FAX. (604) 353-8059 FAX (908) 636-7260 « Toll-Free (B00) 247-4796 


Full Master Frequency Database Available on CDROM 
LOUDOUN COMMUNICATIONS, INC. Single SubseUUS $99.95 Single State/All Subsets $149.95 
Communications Systems Call for more information about our complete product line. 


ranean PerCon Corporation 


Microprocessor based Mobiles, CDA . . «ee 
pplications Division 
YY 4906 Maple Springs / Ellery Road 

@ arranty Processing Bemus Point, NY 14712 


Fast turn-around 
(716) 386-6015 (716) 386-6013 FAX 


585 Factory Shoals Road 
Austell, GA 30001 404/948-9566 


Triton Circle (427) on Fast Fact an 
wraperemmmmmmm | Repair services| 
SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.I.S.7. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


3610 Dekalb Technology Parkway | CALL. 
Suite 110/11 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 
Fax: (404) 458-8785 CUSHMAN SERVICE 


SERVICE MONITOR PeCMIUGALBAATION 


Specializing in Service Monitors since 


RF Fuse Protector for 
IFR Service Monitors 


+ Fits models 500(A), 1200A’S and 1500 
- Just $90, postpaid. inc. 2 spare fuses 
« Costs less than your first repair job! 


COMMUNICATION = Phone (800) 268-8223 


356 Hillcrest Street 
INSTRUMENTS El Segundo. CA 90245 


$25.00 FLAT RATE 


Plus Parts & Shipping Phone (800) 288-8223 
On the following ‘models or ce 1 Reis 
=~ COMMUNICATION 


REGENCY/WILSON 
SOTHER pti roa $25/HR Plus Parts & Shipaing 
OM == = « FAST TURNAROUND 
2608 N. yer r 
Moore ‘ok 73160-3316 * FACTORY TRAINED 
405-799-7356 800-880-7356 * VISA - MASTERCARD - COD 


me int ol 
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Classified Repair services 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 


» FREE Estimates * 90-Day Warranty 
* Quick Turn-around » FM/AM/SSB/ CW 
* Northwest Location 


acs “The Pager Repair Peopie” 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor {plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 

(303) 337-4811 FAX (303) 337-3084 


SALES & SERVICE CUSHMAN 


FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 
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d index/hot line 


Fast Fact Advertiser Advertiser 
Company Hotline Company Hotline 


Advanced Receiver Research .....-.-.:c-cecv-s 203-582-9409 Mechem Electronics ......... SES Sametamian saa ... 703-373-3888 
Air Comm Peyerc(ceresrteeanes ‘ eseve--- 602-275-4505 Meridian Comms/Diablo Comms. —— " ... 818-888-7000 
The Antenna Farm: pvt See weueeees--, 800-255-6222 Meridian Comms-Comms Express = ... 800-631-7297 
The Antenna Specialists Co. a eae: oe pepeertesaterereraeee 216-349-8400 Microwave Filter Company Inc. oe pe ... 315-437-3953 
Astron Corp meses ’ ee cesesevsesee 214-458°7277 Midian Electronics Ine, -...-.0.2.. " ..- 602-884-7981 
Automation & Electronics Eng We sess», 800-527-4596 Modular Communication Systems |... lererenerererereeers 818-764-1333, 
Avtec Inc ives meri ae : hooeetarneer 803-892-2181 Monark International Corp. .....0....6:ccece foie 816-891-0700 
BatleryPRO bnizes: Ine Bie sioeteeseesesee, 800-661-9401 Motorola C & E .,,......00 Te Ee .. 708-576-5484 
B&C Communications Inc. . Sande " ares 800-343-3004 Motorola Government, ; : ... 800-235-9590 
BEE Electronics inc sicseai eres ne 708-345-0337 Motorola Land Mobile Products aati 30 .............. 708-576-2034 
Bomar . shahiqaabsientace — ereesere 800-526-3935 Motorola Land Mobile Products ox = P ... 708-576-2034 
California Radio ... acini apt ae e sesesastetatecasseee, BOO-231-0103 SIRS NIRS scgcsecestsecaseicscneceieinesteneerens ... 919-744-5050 
Cartwright Comminicatons essreee» 513-489-1755 New Mar Fe ae ee ....-. 800-854-3906 
CELWAVE 2 800-321-4700 Norcomm Corp. . nase seseseee----- 916-477-8400 
Centurion International Inc. ...... = ---se------ 800-228-4563 Norton Engineering en ceneeneee _ .. 703-938-5745 
CES Inc pO AOE ; co seneeseeeseeee 407-679-9440 Orbacom Systems Inc. ... winitterinerneae porn .. 609-829-4455 
C.E.T,, Inc sche --- 90, 3 Seas 904-426-0014 Pekaar Communication Inc..... er sai --. 201-772-0704 
Cimarron Technologies ...... ; . ven 800-487-7184 Polaris Industries .... nensees .-- 800-752-3571 
David Clark Co., Inc. ....... neclnscscerei sossstensnees 508-751-5800 Palyphaser Corp. ...... oe vn " -» 800-325-7170 
Combined Technologies ints eee. 4 cesusesrue §13-595-5900 Primus Electronics Corp. ... We 3 .. 800-435-1636 
Communications Specialists ....... pa 800-854-0547 Pyramid Communcations ... iepeonree sav .. 414-730-4190 
Communications Data Services ....-....0000. 108 ae ... 800-441-0034 Radio Central, Inc. ... nian ver ..- 205-476-9484 
Communications Associates 0.0.0.0 94,104 veeveseuey 800-435-9313 Radio Express, Inc. .. nea .- 703-266-1928 
Connect Systems Inc Pees senses» 800-545-1349 RADIOMAN 2... a.--eoneneneeennnemecesoretesernnnenannnes nas -.- 800-346-6442 
Control Signal Corp atte 30 -s-sseee- 303-989-8000 Radio Wholesale ..... : . 800-53R-ADIO 
CPI Communications Inc pe cco, 800-869-9128 Ramsey Electronics ........ cuca ears ‘ oe 716-924-4560 
Cusherall/Signals Comp. ..cescoe seen vse. 800-258-3860 RELM Communications sessenonene a ~- 317-545-4281 
Daniels Electronics : — 604-382-8268 RUN NOS cence re : - 800-USA-1USA 
Datacom Inc , ; sees 217-222-0160 RCW Distnbuting .......-...-- . 800-726-9015 
Decibel Products. Inc. ..... sresine nme vevesveee 214-631-0310 Santa Fe Distnbuting ............. “ Ssh .. 913-492-8288 
D & L Communications Inc Oe ee Y re! 219-484-0466 Scala Etoctronic Corp. ........cccecesessesserererenerensee sessecenetesese--- 503-779-6500 
Doppler Systems, inc a s 602-488-9755 Schlumberger Technologies wincven -. 800-225-5765 
Dynatech Tactical Comms... vesses see» 609-880-4411 Selectone Corporation sstteah sean wretctennsrcrs 800-227-0376 
BEGLO WICDIER ss sncsaprisioeronerisenasvessace 316-942-5100 Sentry USA ........ sensnennt - 407-773-6090 
EDX Engineering INC. .occcccscscscieessenee sees. $03-445-0019 Setcom Corp. . : FAteoecrersectinhipteintt is + 415-965-8020 
Fanon Courter... snus suameaia seoeresesses, 800-345-1354 Sharp Communication seanenserreees BOO-548-2454 
Flash Technology Corp of "AM ese mas , ssctssu.. 615-377-0600 Shinwa Communications of America con 800-627-4722 
General Communications wtssiys * Ry _... 800-356-3200 Siemens Solar Industries eines aii ., 805-338-6341 
Doug Hall Electronics .......,.. 5 ay cose... §14-261-B871 Sinclair Radio Laboratories ..........ccene bis ... 800-288-2763 
Henry Radio o.oo ccccccccecccceeenees as 4 800-877-7979 Soltwright ..........-..- cesses ecesnnnans vomirereieens 803-344-5486 
Hewlett Packard ... theirs 7 509-921-4001 Solar Electne Specialties a sees 707-459-9496 
Hustler Inc atetedieas Sea : 800-949-9490 Sonic Communcations bee pee en aoe cuseansrersees 800-688-1944 
Hutton Communications . ; 800-442-3811 Tait Electronics USA Ine. .....-... _s ccssesauessressensee 718-984-8684 
Hy-O International ae on 606-283-5000 Telepoint Inc... ee = cutee 310-652-3666 
ICOM Amenica ...... pecs aeuakpoi a5 206-454-8155 Telewave Inc : enero .. 415-968-4400 
IFR Systems, Inc. 0... : wae seveertensenvneey 316-522-4981 Telex Communications, Inc. cam nnn kage, ... 800-554-0716 
JBRO Batteries Inc eae tha ret 63 . 800-323-3779 Transcrypt International Ltd. ..... a eeceeeeseeeeeees--- 800-228-0226 
Kenwood US A Corporation _...... BellyBand,59 310-639-4200 Trylon Manutacturing Co. Ltd. we -.- 519-669-5421 
Larsen Electroni¢s (0.0.0.0. nna 94 vote. BOO-426- 1656 TX AX Systems Ie. oe cceeeies apes reel 716-549-4700 
L & A Communications lid. ees oy tvavee Scctearseeeer, 800-426-1656 Uniden Corp. of AM-MSG Ine. ......... iv ... 817-858-3300 
Marconi Instruments ee ‘y ‘ 57 7 peters, 800-233-2955 UIA’: cnicintectinreticvtasas j sia Kid .. 800-367-2864 
Marketronics Corp. ' saratersveras AS nid 800-845-1230 VCP International inc... aai af H BB. .. 800-527-9366 
Maxon America Inc. ...... vnogeay/ om ‘ .... 816-891-6320 Vega, A Mark IV Company nev ... 818-442.0782 
Maxrad, ING. os ee Kies 23 sees 800-323-9122 Versatel COMMS ,.......sserreecrrsnerenen ants ... 800-456-5548 
McManus Communications ...... = 102 501-763-6250 VGTiGaT¥ MORON ISB ics i esssccnscsissietereammecesinte eeeeieerereeeee 310-404-2700 


The Vertex Line. 


Complete and Competitive. 


32 Channel 


EP Ae === 6Channel Heavy Duty Portable 
Economy Portable h Transceivers 
Transceivers VX-500 VHF, 134-174 MHz, 


FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
DTMF Keypad, 


f 5 Watt; VX-500 UHF, (TBA) 
Shown with optional FIT-7 
DTMF Keypad. 


32 Channel 


15 Channel Commercial Dual Band 
Compact Portable VHF/UHF ; 
Transceivers Portable Two-Way Radios 


FTH-2070 VHF, 150-174 MHz; 
UHF, 409-490 MHz* 

*with degradation. 

FMA-2070 

Mobile Adapter (Not shown.) 


FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


When communi- 
cation is critical — switch to 
Vertex! For business, industry 
and public safety, Vertex 
VHF/UHF compact portables, 
complete 4, 12/24 and 99 
channel mobiles and 
exclusive FTH-2070 
Dual Band portable 
with MIL-STD-810 


Vertex commercial commu- 
nication products have been 
recognized worldwide for over ’ 
4 decades for technical inno- 
vation and rugged reliability. 


99 Channel 
tase en ough Synthesized Wideband Mobile Radios 
field service and priced to 
suit any budget. 
12/24 Channel VHF/UHF Repeaters 


: : ; F VXR-5000 — RF Synthesized 136-174 
Synthesized Wideband Mobile Radios MHz, 400-512 MHz, 25 Watt (shown.) 
FTR-2410A, 136-174 MHz, 10 Watt 
(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF} (Not shown.) 


To make Vertex products 
even better, they’re backed by 
a 3-Year Warranty on all 
products and Authorized 


So, put a “seasoned” pro to 


4 Channel 9 
Synthesized Wideband Mobile Radios | Work communicating for you. 


Contact your Vertex dealer or 


Frequencies 


ice Respresentatives are | FTL-1011 Lowband: call today for details — then 
arian 37-48 Mii, 60 Wat switch to the Vertex Line. It's 
just a phone call away. FTL-2011 VHF: wi 
_—$———— | ai oa rie an wt complete and competitive. 
FTL-7011 UHF: 


400-512 MHz, 25 Watt 


V vertex 
» \ vertex 
United States: Yaesu U.S.A., 
(310) 404-2700 
Central & So. America: 
Yaesu International Sales, 
(305) 593-2500 
FT-BO0C HF SSB Transceiver Canada: Omni Provincial Electronics 
20 Channels, 1.8-30 MHz (800) 567-6664 


Specifications subject to change without notice © 1993 Yaesu U.S.A. 


FP-711 Power Supply 

(Base Station configuration shown. 
Radio and MD-11A8J Desk Mic not 
included.) 


a3 
1 


F 


$49.95 each [A TP-38 $399.00 | 


‘Shared Repeater T Panel. Full: 
ssOT Ci led ato 


$79.95 | _TE-12P $89, 95 | | PE-1000 $224.95 


Dar Sdeon! Self-contained CTCSS or Burst Encoder. Each dial pute Paging Encoder: Two-tone sequential, 
Meer ie _ tin eenganace 5290507 other formats available. TSX 182? 


: SEE 


E peop $54.95 $D-1000 $59.95 | DTD-1 $59.95 PE-4/PE-15 $99.95 
Smet Sejuential Encoder: Two-tone Sequential Decoder: Single Function DIMF Decoder. Multiple: Call POCSAG (RPC-1) 
ly. mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders. Where direct 
6r other enclosure. Multiple call switched outputs from two-tone DTMF.. 1.25" x 2:0" x 4 control of local area paging is 
capability, 1.25" x 2.0" x4" paging calls, 1.25" x 2.0"-x:4" desired. 1.78" x 1.03" x 35" 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 SS-32SMP $27.95 $S-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone § mable CTCSS Encoder Encoder. Jumper program- Encoder. Custom tones or 


grammable to all codes. squelch for any FM trans- Decoder. 1.7" x .78" x .25" mable. .53"x 1.0" x .16" audible tones also avail- 
1.36" x 1-18" x .25" ceiver. 1.25" x 2.0'x.4" able. .9" x 1.3"x 4" 
Th Sk wi: lle imit! 
e VS e Limit. 
For over 25 years... sky’s the limit in our efforts — products. Call for details on 
bringing you tone signalling toward customer satisfaction. _ these and all your tone signal- 
products that are as reliable as Shown are a few of our __ ling needs. A free catalog will 


the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS, INC. = 
our no hassle one year wat- MM 426 WEST. TAFT, AVENUE + ORANGE, CA 92665-4296 

. LOCAL (714). 998-3021 + FAX (714) 974-3420 = 
ranty, and you'll realize the ENTIRE U.S.A, 1-800-854-0547 . FAX 1-800-424-3420 


Outside USA or Canada: Jescom Intemational, | Waters Park Dr, #117, San Mateo, CA-94403 USA «Phone (415) 574-1421 + FAX (415) 574-5297 - Also in Italy and Spain 
Circle (3) on Fast Fact Card 


